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The implementation of Information Technology (IT) is always associated with a series of 
complex organizational change issues. For this reason, the literature on IT-enabled 
organizational change is growing large and spans across the field studies of management, 
organization, and information systems. Despite the numerous researches in IT-enabled 
organizational change, the change initiative projects continue to fail. In addition, there is a 
little consensus on the outcome of studies of IT-enabled organizational change. Previous 
research indicates that two particular issues arise from such failures, which are the conflicting 
results due to the differential of theoretical model’s structure and the difficulty of 
contemporary change literature in informing the dynamic environment and customizable 
technology issues. This study aims to understand the reciprocal relationship between 
technology and organizations through the focus of structurational perspective. Thus, this 
study presents a theoretical framework in informing an overview and understanding of IT-
enabled organizational change. This study asserts that the comprehensive attention on 
contextual elements, content, processes, and temporal issues is important. An in-depth case 
study in Alpha, the public organization in Singapore, is presented in this research. The case 
study illustrates how relationships amongst human actors, technology, and the contexts 
evolve over time in the dialectic and recursive way. Next, the research findings in this 
research are discussed. Academic and practical insights are offered through the analysis of 
case study.  
 
Keywords: IT-enabled Organizational Change, Structuration Theory, Qualitative Research, 
Case Study, Processual Approach, Public administration 
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Chapter 1: Introduction 
1.1 Research Background 
A persistent theme in the academic and practical literatures on technology implementation is 
the potential of Information Technology (IT) in organizations and its implications on IT-
enabled organizational change (Robey and Boudreau 1999). Over the years, the emergence of 
new information technologies, such as Enterprise Systems, change the way organizations 
conduct their business by transcending organizational boundaries through the instant 
connection amongst customers, suppliers and partners (Davenport 1998; Markus and Tanis 
2000).  
 
With the increasingly large and complex IT architecture, IT implementation entails series of 
organizational change issues (Doherty et al 2003). Through the evidence of mixed outcomes 
of IS implementation projects from same technology, the need to understand the “soft” 
aspects –human, environmental, political, and cultural issues – of IT-enabled organizational 
change becomes important (Barley 1986; Meyer et al 1993; Robey and Boudreau 1999; 
Robey and Sahay 1996). Over the past few decades, the study of IT-enabled organizational 
change has grown rapidly and receives lots of attention with the articulation of numbers of 
theoretical frameworks and practical approaches, such as Strategic Information Systems 
(Brynjolfsson 1996), Economic Value of IT (Hitt and Brynjoflsson 1996), Organizational 
Development (Argyris 1970), Socio-technical model (Bostrom and Heinen 1977), Business 
Process Reengineering (Hammer and Champy 1993), Structurational Model of Technology 
(Orlikowski 1992), and Social Construction of Technology (Bijker et al 1987). 
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1.2 Motivations of this Research 
Despite the enormous studies on IT-enabled organizational change, many organizations still 
have difficulties in taking advantage of IT (Kling and Lamb 2000). Beer and Nohria (2000) 
reported the fact that 70% of all change initiatives fails. The reason for such failure is that 
there is a little consensus, even conflict, over the results of IT-enabled organizational change. 
It is resulted from the differences of theoretical model’s structure (Markus and Robey 1988). 
The diverse and contradictory theoretical models produce incomplete, confused, and 
contested views on the relationship between technology and organizations (McLoughlin and 
Dawson 2003). For example, the preoccupation with the economic value of IT drives out 
serious considerations for human and organizational aspects of IT-enabled organizational 
change (Coghlan and McDonagh 2001). In another approach, the role of technology and 
business strategy in IT-enabled organizational change receives little attention in the area of 
organizational development which mainly focuses on the social and psychological aspects of 
individual change (Worren et al 1999). In addition to the theoretical model issue, the 
unanticipated organizational outcome, due to the dynamic and complex change processes, as 
well as the customizable technology have made it difficult for any contemporary theoretical 
model to explain and address IT-enabled organizational change issues (Orlikowski and 
Hofman 1997).  
1.3 Research Questions 
Therefore, an important research question in the study of IT-enabled organizational change is 
how and why organization changes with the implementation of IT. Thus, the understanding of 
IT-enabled organizational change requires well addressed of mixed level of analysis, 
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temporal and spatial contexts, and the social dynamic process of interaction between 
technology and organizations (Markus and Robey 1988; Orlikowski and Barley 2001; 
Pettigrew et al 2001; Pettigrew 1987).  
 
Drawing mainly from the concepts of structuration theory (Giddens 1984), an important 
research question in this study to understand IT-enabled organizational change is how and 
why the structuration - the structuring of social relations across time and space (Giddens 1984, 
pp.376) - facilitates and constrains IT-enabled organizational change. Applying the 
structurational perspective, the relationship between technology and organizations is viewed 
as mutually interacting through simultaneous constraining and enabling processes (DeSanctis 
and Poole 1994; Orlikowski and Robey 1991; Orlikowski 1992). Structuration theory is 
useful to explain IT-enabled organizational change (Orlikowski 2000; Robey and Boudreau 
1999). In this research, the understanding of structuration theory is also drawn upon the 
interpretations and emphases offered by Jones (1999), Orlikowski and Robey (1991), 
Orlikowski (1992), Rose and Scheepers (2001), and Walsham and Han (1991) in their 
discussions of structuration theory in information systems research.  
 
However, the notion of time as the central in the understanding of IT-enabled organizational 
change is often neglected in the IS studies (Jones 1999). In addition, the understanding of 
distinct separation between organizational and environmental contexts and their differential 
influences over IS development and implementation are limited despite the 
acknowledgement of contextual importance in IT-enabled organizational change (Avgerou 
2001). Likewise, there is a little research in using structuration theory to provide a clearer 
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understanding on how and why each individual or group may act in the different way despite 
located within the same institutional properties. This study asserts that there is differential 
social structure drawn by human actors within one organization.  
 
Thus, the research questions in this study are as follows: 
1. how and why structuration – the mutual interacting of social relations across time and 
space – facilitates and constrains IT-enabled organizational change 
2. how the contextual separation of institutional properties may inform a better 
understanding of IT-enabled organizational change, and 
3. how and why each individual or group reacts differently to the change despite influenced 
or mediated by same institutional properties 
 
Drawing upon structurational perspective, a theoretical framework to provide a better 
understanding of IT-enabled organizational change is presented. The theoretical framework 
addresses the issues of IT-enabled organizational change at multi levels of analysis, treating 
the analysis on environmental, organizational, technological, individual, and temporal 
settings as inseparable issues to understand the processes of change. To demonstrate the 
usefulness of theoretical framework in the understanding of IT-enabled organizational 
change, an in-depth interpretive case study research methodology is conducted at Alpha (a 
pseudonym), the public organization in Singapore, in the development and implementation of 
Permit Application System (PAS) project. The overview context of PAS project is 
characterized by the involvement of several parties, the dynamic of organizational dimension 
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and environmental factors, and the long period of system development and implementation. 
The usage of processual analysis in the case study is considered appropriate as it allows this 
study to uncover the societal contexts and process of change (Dawson 1994; Newman and 
Robey 1992; Walsham 1993; Yin 1994) 
 
However, this study does not aim at the generalization of findings. Instead, the theoretical 
framework aims to develop an understanding of complex recursive and mutual interacting 
relationships amongst various elements. Through the theoretical framework, this study aims 
to illuminate the motivation of users to use or resist the system through the understanding of 
their surrounding societal contexts – environment and organization- that influence such 
intentional or unintentional actions over time. With the understanding of such factors, the 
consequence – unintended or intended - of each process and its subsequent impact on the 
next event is elucidated. In the reciprocal way, the theoretical framework seeks to develop an 
understanding of impact or consequences that technology may bring about to the 
environment, organization, and the individual.      
1.4 Organization of the thesis 
The outline of thesis is organized in the following sequence.  
 
Chapter 2: Literature review on IT-enabled organizational change and conceptual models 
of technological change.  
Chapter 3: The discussion of structuration theory and certain significant elements of 
structuration theory to elucidate the importance of theoretical background to 
guide the empirical and analytical work of this study. 
Chapter 1: Introduction 
 
 14
Chapter 4:  The presentation of theoretical framework, informed by structuration theory, 
to understand IT-enabled organizational change. 
Chapter 5: Review of case study strategy adopted in this study. Next, it is followed by 
the discussion of unit of analysis, case selection, data collection methods, 
triangulation, and lastly, data analysis. 
Chapter 6:  Case study of  IT-enabled organizational change at Alpha 
Chapter 7: Presentation of research findings. 
Chapter 8: Discussion of research findings. 
Chapter 9: Conclusion with the summary of this research, followed by discussion of 
theoretical and practical contributions that arise from this research as well as 
limitations and future research.   
Chapter 2: Literature Review 
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Chapter 2: Literature Review  
This chapter presents an overview of significant literature on IT-enabled organizational 
change based on the extensive review of scholarly and practical studies in IT-enabled 
organizational change as well as theoretical underpinnings of relevant studies. The overview 
of literature review aims to explore and gain the understanding of relevant area of research.  
2.1 Organizational Change 
Organization is viewed as a complex system that comprises of four interdependent elements: 
task, technology, structure, and people (Leavitt 1989). Task concerns with the activities that 
are related with operational issues inside one organization to produce the intended goods or 
services. Technology concerns with the technique or processes required to transform inputs 
to outputs in the organization (Bostrom and Heinen 1977). Structure concerns more about the 
level of hierarchy in the organizational decision making. Max Weber defines the 
organizational structure as a bureaucracy (Luftman et al 2004). Lastly, people refer to the 
human actors that perform tasks inside the organization. In this respect, organizational 
change can be seen as an alteration in any elements that has impact on others in the 
organization-wide level of change (Dawson 1994). Thus, the process of organizational 
change is referred to all activities associated with the interaction of technology, people, task, 
and structure.  
 
Given the circumstances of fierce competition, organizations are increasingly adapting to the 
current situation through series of organizational change processes to improve productivity 
value, services, and collaborative efforts of business processes internally or externally. 
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Organizations are preparing themselves with such disruptive business climates, such as 
globalization, the emergence of new technologies and growing economic connectivity (Burke 
and Trahant 2000). It is seen as the external forces that necessitate the changes in one 
organization. From the internal triggers of change, such factors could be leadership change, 
performance or productivity problems, staff turnover, or work process changes. Despite of all 
those triggers, change is not always a pleasant experience for organizations. Indeed, it is 
often frustrating and almost disruptive due to the fact that change is a complex and 
multifaceted process (Grover et al 1995). Thus, the management of change, in tailoring its 
magnitude and speed, is considered important yet it is one of the most difficult tasks, as the 
process of change is dynamic while its result is unpredictable (Jurison 2002).  
 
The issue of organizational change has received a great attention in the field of management 
and organizational development studies. However, it is asserted that the issues of 
organizational change have received little attention in IT practice (Markus and Benjamin 
1997) or are even neglected in IT implementation projects (Benjamin and Levinson 1993). 
Paradoxically, organizations are currently more dependent on new technological 
advancement as means to increase productivity and achieve organizational effectiveness. 
Therefore, the understanding of change processes to facilitate organizations in making the 
best use of technology is required (Appleton 1997). Thus, it has brought an attention of this 
study to presents an overview of analysis in IT-enabled organizational change in order to 
ensure the success of technology implementation in organizations.  
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2.2 IT-enabled Organizational Change 
IT-enabled organizational change is defined as the explicit arrangement of IT for the purpose 
of enabling changes in the organization (Tillquist 2000). In the study of IT-enabled change, 
Benjamin (1993) sees IT-enabled change as different from other traditional change processes 
due to a number of unique characteristics posed by the technology itself, such as the control 
system revolution, expansion of organizational reach of change, knowledge shifts, and faster 
process cycles. Thus, it is important to identify the differences between IT-enabled 
organizational change and other types of organizational change. The former type of 
organizational change primarily looks into critical elements associated with the adoption and 
use of technology that shape the organizational change (Orlikowski 1993) and the latter may 
look into the need for organizational change in concert with other factors, such as changes in 
business strategy, leadership, management culture, and government laws or regulations. In 
this research, the usage of IT-enabled organizational change is deemed appropriate as this 
study intends to investigate and understand how and why IT facilitates and constrains 
organizational change, in which the domain of this study covers relationship amongst 
technology, organization, and environment.  
 
Several studies have regarded the importance of change literature in the area of business 
process re-engineering (Grover et al 1995), ERP implementation (Somers and Nelson 2001), 
and groupware technologies (Orlikowksi and Hofman 1997) in the IS field of study. The 
management of change, as a result of IT introduction, has been a perennially prevailing issue 
in the achievement of organizational effectiveness and efficiency (Markus and Benjamin 
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1997b). Next, this study reviews several theoretical models of IT-enabled organizational 
change.  
2.2.1 Economic Imperative Model 
Mostly adopted by management literature, this model sees information technology 
implementation as a strategic issue or investment value to achieve business efficiency and 
effectiveness (Coombs and Hull 1995). Thus, it mostly focuses on Strategic Information 
Systems Planning or the business value of IT approaches. The former approach identifies IT 
as a driver to assist organizations in the execution of business plans and the realization of 
business goals (Lederer and Sethi 1988) while the latter approach identifies the return of 
investment, cost effectiveness, and productivity improvement with the use of information 
technology in organizations (Mukhopadhyay et al 1995). Despite the acknowledgement of 
societal context vis-à-vis the understanding of alignment amongst IT, organization, and 
environment, such studies have not seriously addressed the role of human factors in IS 
implementation. As an economic imperative model, the study accepts the deterministic role 
of technology in achieving the intended goals as prescribed (Coghlan and McDonagh 2001). 
It is expected that the transformation of organization’s formal structure and system can 
enable the changes of employee behavior subsequently (Beer et al 1990). Consequently, the 
failure of IS implementation is resulted from the differences between envisioned 
organization’s strategic plan and actual enactment in practice (Kling and Lamb 2000). 
Moreover, the considerable favor on payoff of information systems with little concern over 
unintended consequences of IT implementation is disastrous (Vitale 1986). As such, it drives 
out any serious concern for IT-enabled organizational change processes and the subsequent 
organizational integration and utilization (Coghlan and McDonagh 2001). 
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2.2.2 Organizational Development 
In the Organizational Development (OD) approach, managing the human aspects of change 
is considered critical in the IT-enabled organizational change for achieving organizational 
effectiveness (Argyris 1970; Cummings and Huse 1989). Drawing from behavioural 
sciences, OD academics and practitioners emphasize people factors pertaining to change 
issues i.e. how individuals react to the changes, why they resist, how to manage stress, fear, 
and anxiety due to IT implementation.  Through the focus on personal aspects of change, it is 
argued that traumatic and negative magnitude of change can be lessened. In a similar way, 
attention on other human factors is encouraged to ensure the successful IT-enabled 
organizational change, such as user participation and involvement (Cummings and Worley 
2001; Markus 1983), role of the empowered change champions (Beath 1991; Benjamin and 
Levinson 1993), role of IT specialists (Markus and Benjamin 1997b), behavior flexibility 
(Markus and Benjamin 1997a), strong top-management commitment and support (Martin and 
Ching 1999; Zmud and Cox 1979; McAfee 2003). With the presumption of human 
capabilities and strong influence in achieving the successful IS implementation, OD approach 
generally overlooks the enabling role of technology (Jelinek and Litterer 1988; Markus and 
Robey 1988). In addition, the favor of OD practitioners in adopting a set of normative 
prescription is risky due to the absence in the understanding of the contexts in which change 
happens (Dawson 1994). 
2.2.3 Technological Imperative Model 
In the early study of IT implementation organizations, IS literature tends to emphasize on the 
role of technology as a force in shaping the organizational outcomes (Leavitt and Whistler 
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1958; Scott Morton 1991). Such early approach is also known as technology determinism 
model (Markus and Robey 1988), in which:  
1. IT is mostly considered as successful in the sense of technically correct (Cooper 2000). 
Such perception discounts attention on the issues of changes in human aspects, 
organizational structure, culture, and business practices (Benjamin and Levinson 1993; 
Markus and Benjamin 1997a) 
2. Managers tend to undermine the overall pictures of IS project. Thus, they perceive IS 
implementation as the technical innovation while disregarding any role of administrative 
issues (Damanpour 1990). 
3. Current IS implementation is large. Therefore, the complex and multifaceted processes of 
IT-enabled change do not only affect or change the old legacy system but also 
fundamentally change the way organizations conduct their businesses. Eventually, the 
technology ultimately affects people and the hierarchy of organizational dimensions. One 
of the issues in large-scale of IS implementation is the resistance from people who are 
unprepared for the changes as a result of new technology implementation (Davenport 
2000).  
 
Consequently, the technology deterministic model fails to address the failure of IT-enabled 
organizational change. The reason is the failure of IS projects is mostly contributed by 
organizational issues that are almost unrelated to technology feasibility and reliability 
(McAfee 2003, Gasson and Holland 1995, Markus and Keil 1994). Therefore, IS project 
managers should be able to deliver the success of organizational outcome from the use of 
technology (Jurison 2002). The shortsighted of technological determinism is the mere 
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conceptualization of technology as a tool (Kling and Lamb 2000). The IS implementation is 
not about the technology itself. Instead, the concern about IS implementation should extend 
to the intertwinements of technology, people, organization, and environment. It has been 
exemplified by different kinds of success achieved by organizations in using the same 
technology (Benbasat et al 1987).  
2.2.4 Socio-technical Perspective  
In the socio-technical perspective (STP), an organizational work system is defined as mutual 
interacting between social and technical factors (Bostrom and Heinen 1977) that consists of 
four highly interdependence elements, which are task and technology in the technical factors 
and structure and people in social factors, whereby change in one factors may result in 
“compensatory (or retaliatory) change in others” (Leavitt 1989, pp. 549). In addition, such 
social and technical issues are viewed as inseparable as some of the work systems encode 
organizational social norms and assumptions in which they are embedded (Kling and Lamb 
2000). Criticisms of this approach arise from the facts of STP’s exclusive focus on the human 
capabilities, static structure, and disregard on the environmental context (Lyytinen et al 1998; 
Orlikowki 1992). Orlikowski (1992) argues that the understanding of IT-enabled 
organizational change through this perspective is insufficient to address the environmental 
influences on the motivation of human actors pertaining to the technological change issues. 
2.3 Summary of the Previous Research  
This chapter has reviewed the literature and theories that address the issues of IT-enabled 
organizational change. It was found that the widely dispersed theoretical and empirical 
studies address different views on IT-enabled organizational change and thus produce mixed 
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outcomes or results. In addition, Pettigrew (1985) asserts that previous studies are ahistorical, 
acontextual, and aprocessual. Hence, this study attempts to address the paradox by presenting 
the theoretical framework to shed the light on the complex process of IT-enabled 
organizational change. Nevertheless, the theoretical framework only provides an 
understanding of the IT-enabled organizational change phenomena rather than fixed 
prescriptions or propositions. The reason is the difficulty in sustaining the generalization of 
research findings due to the dynamism of organizational change process (Pettigrew et al 
2001). In the next chapter, the theoretical background – structuration theory - is presented.  
 
 
Chapter 3: Structuration Theory 
 
 23
Chapter 3: Structuration Theory 
Over the past two decades, the interest on structuration theory has increased in prominence in 
IS, notably the seminal work of DeSanctis and Poole (1994), Rose (1998; 1999), Orlikowski 
(1992; 1996; 2000), and Walsham (1993; 2001; 2002). This chapter begins with a review of 
structuration theory and its core concepts. In the second section, it provides an assessment of 
structuration theory’s adoption in IS. In addition, particular variants of structuration theory 
and their exclusive applications in the information systems area are highlighted.  
3.1 Structuration Theory and core concepts 
Structuration theory (Giddens 1979; 1984) attempts to resolve two apparent opposing social 
theories: that predominantly emphasizes the structure of social systems and that 
predominantly emphasizes the importance of human actions. The former, an objectivist 
approach, focuses on the conditions of social structures that influence or constrain human 
action while the latter, a subjectivist approach, views that the social structures are the result 
of human actions. Both theories – structure and agency- appeared to be independent. 
 
This agency/structure debate is then resolved by Giddens in his “duality of structure” of 
structuration theory. Structuration theory asserts that the elements of agents and structures as 
mutually dependent and recursively related in which structure are constituted by human 
actors, and yet at the same time they are the medium of outcome of human interaction. 
Giddens conceptualizes the specific definition for key terms described in the theory of 
structuration (Giddens 1984, pp. 25): 





Rules and resources, or sets of transformation relations, 
organized as  properties of social systems 
Systems(s)  Reproduced relations between actors or collectivities, 
organized as regular social practices 
Structuration Conditions governing the continuity or transformation 
of structures, and therefore the reproduction of social 
systems 
 
The fundamental structuration theory is illustrated in the following diagram (Figure 3.1) 
 
Figure 3.1: Dimensions of the duality of structure (Giddens 1984) 
 
In above diagram, three analytically separable dimensions of social structure (signification, 
domination, and legitimation) and human interaction (communication, power, and sanction) 
are identified in the analytical dimension of structuration theory. Each dimension of both 
social structure and human interaction is interlinked and mediated by three modalities: 
interpretive scheme, facility and norm. The separation of these dimensions is solely for the 
analytical purposes as they are inextricably interlinked in the practice. In sustaining the 
communication, human actors incorporate interpretive schemes, shared stocks of knowledge, 
Signification Domination Legitimation 
Sanction Power Communication 
Interpretive 
Scheme 
Facility Norm (Modality) 
Structure 
Interaction 
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to make sense of the interactions that eventually reproduces the social structure of 
signification (meaning of communication). Facility, the material and human resources, are 
drawn by human actors in their enactment of the power that eventually reproduces the social 
structure of domination (power). Norms, moral or rule codes, are then drawn by human 
actors to govern and articulate the normative sanctions that eventually reproduces the social 
structure of legitimation (norms, values, and routines). In the process of structuration, the 
reproduction of social structure by human actions through modalities, the social system is 
maintained over time (stability and routine). In spite of the continuous reaffirmed structure 
during human interactions, the structure in social systems is believed to have the ability and 
capacity to transform. Thus, structuration theory illuminates the relationship between social 
structure and human interaction. Social structure, regarded as rules and resources, is seen as 
being drawn upon human actors in their actions, while such actions contribute to the 
production and reproduction of social structure.  
 
Giddens extends his discussion over rules and resources in order to avoid misinterpretation in 
the definitions of social structure and their usage in the philosophical literature. Giddens 
distinguishes two types of rule, which are constitutive and regulative. Constitutive rules are 
defined as “rules of social life that considered as techniques or generalizable procedures 
applied in the enactment or reproduction of social practices” (Giddens 1984, pp.21). 
Regulative rules were commonly thought to be fixed rules, such as rules of the game, 
bureaucratic rules, or mathematical formula. However, regulative rules, as Giddens claims, 
are not fixed. Giddens favors to define those regulative rules as “codified interpretation of 
rules rather than rules as such” (Giddens 1984, pp. 21). Rather, regulative rules are 
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considered as guidance on how to act in the given situation without further understanding of 
its meaning (Jones 1999). Similarly, there are also two kinds of resources distinguished by 
Giddens: authoritative and allocative resources. Authoritative resources refer to the 
transformative capacity generating command, control, or co-ordination over human agents 
and their activity. While, allocative resources refer to transformative capacity generating 
command or control over material products or aspects, such as raw materials.  
 
However, social structure (rules and resources) only exists as memory traces in human minds 
and drawn by human actors in their actions. Such claim clearly illustrates Giddens’ rejection 
for the notion of material artifacts as a part of social structure that may have the exogenous 
effect on the organizations and particularly human actors. Giddens cautiously claims that the 
“real existence” of such objects does not translate into resources explicitly, unless 
“incorporated within the process of structuration” (Giddens 1984, pp. 33). As social structure 
is an abstract property of social systems, it does not exist independently of human actors who 
enact and interpret it (Shanks 1997). 
 
As human actors are knowledgeable and reflexive, they are able to observe and understand 
their physical and social contexts. This leads Giddens to distinguish human knowledge into 
two forms of consciousness: practical and discursive. Discursive consciousness refers to the 
ability of human beings to act in the knowledgeable way, while practical consciousness refers 
to the ability of human beings to act tacitly but unable to explain the reasons for such action 
or “discursive expression” (Giddens 1984, pp. xxiii). Through the continuous interactions, 
human actions enforce or institutionalize the social structure. As knowledgeable and 
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reflexive, they may choose not to follow the already established norms as they have the 
“capacity to make a difference” (Giddens 1984, pp.14) or known as “transformative 
capacity”. Thus, they will reproduce, modify, and enact the social structure. In addition, 
human actor may not aware of their actions, by which their unawareness actions may 
produce the unintended or unanticipated consequences that cause the transformation of the 
existing social structures. 
3.2 Structuration Theory in Information Systems 
Structuration theory has been one of the most influential sociology theories in Information 
Systems research community (Poole and DeSanctis 2004). As there has been a great interest 
in the well-grounded theory to address social and organizational settings in IS (Walsham and 
Han 1991), structuration theory has gained a considerable acceptance in IS research 
community, appealed by its useful insight of duality of structure concept (Orlikowski and 
Robey, 1991; Orlikowski 1992, 1996, 2000; Pozzebon and Pinsonneault 2001; Rose and 
Scheepers 2001; and Walsham and Han 1991). Structuration theory has been adopted in the 
several field of IS, reaching the development of executive information systems (Jones and 
Nandhakumar 1993), group decision support systems (Contractor and Seibold 1993; 
DeSanctis and Poole 1994; Gopal et al 1993), e-government (Devadoss et al 2003) ,ERP 
implementation (Volkoff 1999), and virtual teams ( Majchrzak et al 2000; Maznevski and 
Chudoba 2000). Although structuration theory is a general theory of social sciences, it has a 
substantial influence in the development of IS discipline (Rose and Scheepers 2001) which 
offers potentially significant insight in IS phenomena (Jones 1999; Orlikowski and Robey 
1991). Structuration theory is able to provide comprehensive details of structure, human 
actors, and the process of human action. Structuration theory appears to be useful in 
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interpreting IT phenomena; identifying patterns of relationships between particular activities 
and contextual factors observed throughout case study setting (Jones and Nandhakumar 
1993). In addition, structuration theory overcomes the problems of level of analysis raised by 
Markus and Robey (1988).  
 
Barley (1986) is recognized as one of the first in IS study that addresses the structurational 
perspective in investigating the case of computer tomography (CT) scanners implementation 
at two different hospitals (Jones 1999). Although Barley does not mention the application of 
structuration theory in the study explicitly, the introduction of same CT scanners in two 
hospitals that resulted in different social outcome illustrates the concepts of structuration 
theory. Then, Orlikowski and Robey (1991) present the idea of Giddens’ structuration theory 
into information systems literature. They propose the idea of structuration theory, as an 
alternative to the subjectivist and objectivitist approaches to information technology. The 
development of structurational model framework will help IS researchers to investigate the 
interaction between human actors and social structure during IS development and use 
(Orlikowski and Robey 1991). In addressing the conclusion of paper, Orlikowski and Robey 
(1991) observe the lack of empirical evidence of structurational application in IS field of 
study. Thus, it was taken further for empirical research by Jones and Nandhakhumar (1993) 
in the analysis of a case study of executive information systems development in one large 
manufacturing company. Orlikowski (1992) extends the study of Orlikowski and Robey 
(1991) into the development of Structurational Model of Technology or known as “duality of 
technology”. As well, Walsham (1993) has contributed another significant insight of 
structuration theory in Information Systems. Walsham and Han (1991) provide a 
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categorization of structuration theory’s application in IS research. Structuration theory is 
viewed as a valuable theoretical model to complement and locate existing research linked to 
specific IS topic and issues where it can offer a valuable framework for future work 
(Walsham and Han 1991). Walsham and Han (1993) further take the application of 
structuration into IS empirical research of information systems strategy formation and 
implementation in a central government agency. In another study, Walsham (1993) discusses 
the theoretical lens of structuration theory in conceptualizing the linkage between context and 
process in social systems, which Walsham believes the concept of structuration theory is the 
same with the contextualist analysis carried by Pettigrew (1985).  His other works pertaining 
to structuration theory include the application of structuration theory in the analysis of cross-
cultural software production and use (Walsham 2002) and the usage with other analytical 
approaches (Barret and Walsham 1999; Walsham and Sahay 1999). 
3.3 The Variants of Structuration Theory 
Due to lack of emphasis on empirical research and consideration on technology issues, the 
structuration theory can be applied differently in IS research due to own interpretations 
(Pozzebon and Pinsonneault 2001). In this study, the usage of structuration theory in IS has 
been classified into three types: application of structuration theory, extension of structuration 
theory, and combination with other theories (Table 3.1) 
 
In the second type of the classification, Giddens’ structuration theory has been extended to 
study the interaction between information technology and organizations. In the next section, 
the variants of structuration theory, structurational model of technology and adaptive 
structuration theory, in IS are presented. 
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Type of structuration 
theory in IS 
Approach Selected Studies 
Application of 
structuration theory 
The application of structuration 
theory in the empirical research of 
IS 
Barley (1996);Barret and Walsham 
(1999) ; Devadoss et al 2003; 
Jones and Nandhakumar 
(1993) ;Walsham and Han (1993) 
Extension of structuration 
theory 
The reconstruction of 
structuration theory to discuss the 
issues of technology and 
empirical research.  
 Structurational model of 
technology (Orlikowski 1992), 
 Practical lens (Orlikowski 
2000) 
 Adaptive Structuration Theory 
(Poole and DeSanctis 1990; 
DeSanctis and Poole 1994) 
Combination between 
structuration theory with 
other theories 
The combination between 
structuration theory with other 
theories, such as actor network 
theory and social construction of 
technology. 
Actor Network Theory (Rose et al 
2003;Walsham and Sahay 1999) 
Table 3.1: Classification of the structuration theory in IS 
3.3.1 Structurational Model of Technology 
Orlikowski (1992) proposes a theoretical model – a duality of technology – in the study of 
interaction between technology and organizations. A duality of technology model, or 
Structurational Model of Technology, is seen as a theoretical lens to identify the prior 
conceptualization of technology – in the objective or subjective views – as “a false 
dichotomy” (Orlikowski 1992, pp. 406), in terms of its scope (the definition of technology) 
and role (the presentation of interaction between technology and organizations). The 
objective view, or technological imperative model, posits the technology as an autonomous 
and external material force that determines or has an impact on the organizational dimensions 
such as tasks, business processes, and people. The subjective or strategic choice model, 
however, posits the technology as a result or product of human actors. The objective realm 
emphasizes the external object, i.e. technology, while the subjective realm emphasizes the 
ability of human agents to make choice and decision over the technology development or 
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implementation in organizations. In her critical review of the previous studies on the role of 
technology in organizations, Orlikowski distinguishes three models, which are technological 
imperative model, strategic choice model, and model of technology as trigger of structural 
change. Employing the tenet of structuration theory (Giddens 1984), she proposes 
Structurational Model of Technology as an alternative view to conceptualize the notion of 
technology and its relationship with organizations. Structurational model of technology 
posits a central role of technology in the interaction between human and social structure, 
recognizing that human actions are shaped by social structure in the enabling or constraining 
conditions, yet this structure is the outcome or reproduction of previous human actions.  
 
In Structurational Model of Technology, two premises are presented: duality of technology 
and the interpretive flexibility of technology. The former premise concerns with the 
reciprocal relationship between technology and human, meaning that technology is 
articulated by human and yet it is also used to mediate human actions. The latter premise, the 
interpretive flexible of technology, views that “the interaction of technology and 
organizations is a function of the different actors and socio-historical context implicated in its 
development and use” (pp. 405). In the duality of technology premise, the interaction 
between technology and organizations is seen reciprocal and recursive in nature. For that 
reason, technology should be not viewed as exogenous force or socially constructed artifact 
only. Supporting the first premise, the interpretive flexibility is defined as the degree of 
human actions in changing the technology, either in the physical characteristics or social 
embedded rules inside the technology itself, during development and use. In spite of the 
ability of human actors to change the technology, they are always bounded by the material 
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characteristics and social structure (structures of signification, domination, and legitimation), 
and time-space disjuncture. In addition, the understanding of historical context over the 
development and use of technology is perceived important, reflecting the ongoing 
implications of knowledge, assumptions, and institutional properties at given time and space.  
 
Structurational Model of Technology comprises components of human agents, technology, 
and institutional properties. The relationships amongst elements are depicted in Figure 3.2. 
The technology “is the product of human action” (Arrow a), a material artifact that is built 
and sustained by human actions through the ongoing use and, hence, exerts influence over 
human actions in their appropriation of technology. As technology is deployed inside 
organizations, it becomes “medium of human action” (Arrow b) as it mediates human 
activities in the facilitating and constraining conditions. Through the ongoing interactions 
between human and technology, human actions are always shaped or influenced by 
“institutional conditions of interaction with technology” (Arrow c) within the given social 
context. The last relationship depicts “institutional consequences of interaction with 
technology” (Arrow d), transformation or reenactment of institutional properties through the 
ongoing use of technology.  
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Figure 3.2: Structurational model of technology (Orlikowski 1992) 
3.3.2 Adaptive Structuration Theory 
DeSanctis and Poole (1994) propose Adaptive Structuration Theory (AST) (shown in Figure 
3.3) to extend Giddens’ structuration theory in analyzing the role of advanced information 
technology in the organizational change. It is argued that previous structuration models are 
limited in terms of their weak consideration on structural potential of technology, exclusive 
focus on institutional levels of analysis, and reliance on interpretive methods (DeSanctis and 
Poole 1994, pp. 142). Thus, AST extends the structuration theory by including technology in 
the mutual influences between social processes and human interaction. AST describes the 
interplay between information technologies, social structures, and human interactions. In the 
AST model,  DeSanctis and Poole (1994) suggests that with “given AIT and other sources of 
social structure, n1…nk, and ideal appropriation processes, and decisions processes then fit 
the task at hand, then desired outcome of AIT use will result” (DeSanctis and Poole 1994. 
pp.131). Therefore, the outcome of group use of the structures is predictable and favorable if 
group interaction processes are consistent with the structural potential of the technology and 












Figure 3.3: Adaptive structuration theory (DeSanctis and Poole 1994) 
 
In AST, there are two important concepts, which are structural features of given technology 
and the spirit of feature. Structural features refer the specific rules and resources offered by 
the system and govern how the information can be gathered, manipulated, and managed by 
users while the spirit refers general intent with regard to the values and goals underlying a 
given set of structural features (DeSanctis and Poole 1994, pp. 126). Consistent with 
structuration theory on the focus of social structures in the mutual influences, AST classifies 
three types of social structure: the social structures of technology (features and spirit), the 
structures of task and organizational environment, and social structures in human actions. 
With this, AST offers the opportunities to understand how groups appropriate advanced 
information technologies. Employing the positivist approach with multiple hypotheses testing, 
numerous researchers had undertaken AST in the analysis of Group Decision Support System 
and Computer Mediated Communication, such as Gopal et al (1992-1993), Miranda and 
Bostorm (1993-1994, 1999), and Nagasundram and Bostrom (1994).  
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However, AST is criticized for incorporating technology as a social structure and relying on 
the positivist approach (Jones 1999). Such attempts are somewhat ambiguous as Giddens’ 
structuration theory regards the technology, an allocative resource, as a part of social 
structure only when being incorporated in the structuration process (Rose et al 2003). In 
addition, the structuration theory is always advocated as relied on purely interpretive 
methods.  
3.4 Summary  
In this chapter, this study presents an overview of structuration theory and its application in 
information systems research. Structuration theory has been proposed to resolve two 
apparently opposing social theories that emphasize the structure of social systems and the 
importance of human actions exclusively. Despite the attention on empirical research and 
technology issues are not addressed explicitly in the structuration theory, the tenets of 
structuration theory have provided some significant studies in IS research in the analysis of 
relationship between technology and organizations. Nevertheless, there are several types of 
structuration theory in IS that resulted from different interpretations on structuration theory. 
In an attempt to extend structuration theory, Orlikowski (1992) proposes Structurational 
Model of Technology that reflects duality of relationship between technology and 
organizations. In her model, technology is posited as the medium and product of human 
action. Thus, technology is not seen as an external object. As well, Structurational Model of 
Technology does not emphasize merely on human agents capability. In another approach, 
DeSanctis and Poole (1994) presents AST to facilitate the understanding of role of advanced 
information technologies in organizations. Despite both approaches are criticized whether 
they confirm to the original conceptualization of Giddens’ structuration theory, both models 
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could be seen as providing significant understanding of interactions between technology and 
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Chapter 4: Theoretical Framework 
The theoretical framework to understand IT-enabled organizational change is presented in 
Figure 4.1. It is comprised of technology, human actors, social structure, environmental 
context, organizational context, and temporal attention. The theoretical framework is drawn 
upon a number of theoretical perspectives that relevant in informing issues of IT-enabled 
organizational change, such as contextualism (Pettigrew 1987; 1990), structuration theory 
(Giddens 1984), the application of structuration theory in IS-related research (Orlikowski and 
Yates 2002; Orlikowski 2000; Walsham 1993; 2002), and Structurational Model of 
Technology (Orlikowski 1992). The building of theoretical framework permits a better 
identification of information that needed for data collection and analysis as well as a cross-
case analysis in the same phenomenon (Miles and Huberman 1994).  
 
The theoretical framework provides an understanding of how routinization, the continually 
reproduction of social structure through the ongoing work practices or use of existing legacy 
information systems in daily activities (Walsham and Hahn 1991), is challenged by the new 
disruptive technology. The implementation of new information systems is associated with a 
series of organizational change issues, illustrated in the complex reciprocal relationships 
between technology and human actions in the theoretical framework. In this chapter, this 
study presents explanations of elements in theoretical framework. Subsequently, the complex 
relationships amongst elements of theoretical framework are highlighted.  
 































Figure 4.1: The theoretical framework of IT-enabled organizational change 
 
4.1 Human Actors 
This study adopts the concepts of structuration theory (Giddens 1984) in the analysis of 
knowledgeable human actors, their reflexive monitoring and consciousness, and the probable 
unintended consequence resulted from human actions in the duality relationship between 
human actions and social structure. In addition, the understanding of cross-diversity issues, 
differences in social structure drawn by human actors, between groups within one 
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organization is drawn from the interpretation on Walsham’s (2002) structurational analysis in 
the cross-culture issues of software production and use.  
 
In daily life, human actions are influenced by social structure (rules and resources) that only 
traced in the mind. Through the ongoing activities of human actors, there are two possible 
outcomes: stability and change. Stability refers to the continual reproduced structure through 
human actions over time, while change refers to the enactment of new social structure 
through human actions. The change of social structure is resulted from reflexive monitoring 
of human actors in their actions, unintended consequences resulted from previous actions, or 
unacknowledged conditions on the previous actions. The first two causes of change exist 
during the duality interactions between social structure and human actors, while the last 
cause of change exists as an influence of structural properties, institutionalized features of 
social systems across the time and space (Giddens 1984). Thus, there is a difference between 
social structure and structural properties on their influences over human actions in the view 
of causes of change. The structural properties provide the milieu for duality relationship of 
social structure and human actions while social structure is defined as rules and resources 
that reciprocally implicated in the reproduction of social systems through the human actions 
over time. Thus, structure only exists as memory traces in the human mind while the 
structural properties may not merely in the mind of one person but being shared within 
groups (Walsham 2002).  
 
The inclusion of structural properties and social structure notion in the theoretical framework 
allows this study to identify and illuminate the differences of each group or human actors in 
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intercepting same institutionalized features of social system. Due to differential role or task, 
each group may reinforce and enact own social structure in their daily work. As a result, 
there will be differences in meaning, rules, norms, or sub-culture between groups despite 
located within the same organization (Walsham 2002). Such differences in their view on the 
facilitating or constraining technology is understood as value diversity - the occurrence of 
differences in their belief of group’s real task, goal, target, or mission (Mannix 2003). 
Consequently, the degree of technology appropriation varies amongst groups despite the 
same organizational missions, goals, or strategies shared by the relevant groups.  
4.2 Technology 
Technology and its relationship with organizations is the central premise of IT-enabled 
organizational change. However, the conceptualization of technology in IS field varies 
(Orlikowksi and Iacono 2001), ranging from technological imperative to organizational 
imperative (Markus and Robey 1988) and the sociotechnical view of technology (Kling and 
Lamb 2000). Borrowing the concepts of structuration theory, this study addresses two issues 
in the conceptualization of technology, which are its duality of relationship with human 
actions (Orlikowski 1992) and its non-equal level with social structure.  
 
First, the technology is acknowledged as the medium and outcome of human action 
(Orlikowski 1992). In its development, the technology embodies operating procedure and 
rules based on technologist’s assumption, motivation, and system methodologies. In the 
ongoing use of technology, the work practices of users are mediated by the technology yet 
the ability of users to shape, reproduce, and enact rules or operating producers that embedded 
in the technology itself. However, the reproduction of technology is bound by its material 
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characteristics, or known as material constraint. Material constraint is defined “constraint 
deriving from the character of the material world and from the physical qualities of the body” 
(Giddens 1984, pp. 176). Despite the given limitation of material characteristics in the 
reproduction of technological context, the technology should not be regarded as fixation that 
causes actor “had no choice but to act in such and such a way” (Giddens 1984, pp. 175). In 
summary, technology is defined as having embedded rules and operating procedures that 
mediates and are shaped by actors within the material characteristics.  
 
Second, technology should not be posited as “social structure”, rules and resources 
instantiated in the work practices, which is traced in human mind (Giddens 1984). Despite 
the technology is defined as having embedded rules, ability to shape, and being reproduced 
by human actions, it should not be equated with structure. In the ongoing recursive practices, 
human actions draw on social structure, which in turns reproduce or reinforce particular 
social structure in their mind. Likewise, technology, in its equal level with other resources 
such as land and building, will become only resource, part of social structure, when it is only 
instantiated in human minds and drawn by human actors in their interactions. With such 
notion, it could explain how and why the technology is perceived differently by each group 
during their practical use of the technology (Orlikowski 2000).  
4.3 Environment and Organization Contexts  
Drawing from Structurational Model of Technology (Orlikowski 1992), the contexts or 
institutional properties are seen as the institutional conditions that influence and shape human 
actors in the interactions with the technology and being reproduced or transformed as a result 
of duality relationships between technology and human actions. Even though the distinction 
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between organizational dimensions and environmental pressures inside institutional context 
is presented at Structurational Model of Technology, little is known about the detailed 
discussion about their differences and distinct influential conditions in the relationships 
between human interactions and technology. Hence, the proposition of institutional 
properties is separated into two dimensions in the theoretical framework namely, the 
organizational context – that is structured features of social systems in organizational 
dimension - and the environmental context – that is structured features of social systems in 
environmental dimension. The context is concerned with the multi levels of analysis of the 
various social structures within which the technology is embedded (Walsham 1993). The 
environmental or outer context in which the organization is located, consists of government 
policy, public expectation, information technology innovation, economic situation, and 
national culture while the organizational or inner context in which the technology is used, 
consists of organizational culture, mission, resources, and business strategy.  
 
The distinction between these two types of institutional properties is useful. First, it informs 
the distinct reciprocal relationship between types of institutional properties, human agency, 
and information technology. This framework identifies structures that human actors draw on 
their interpretation of organizational and environmental structural properties in the process of 
system development, implementation, and use. The process of interaction between human 
actors and information systems may change or reinforce structural properties. Second, it 
identifies and addresses the importance of environmental factors in IT-enabled organizational 
change. It is exemplified by the difficulty of IT-enabled organizational change management 
due to the dynamic environment conditions, such as changes in the government regulation, 
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customer, and technology (Lederer and Mendelow 1990). Thus, an inference in the 
appropriation of IT processes into work practice must take into an account of the differential 
environmental context, such as national cultural issues (Walsham 2001). 
4.4 Temporal Attention 
In the theoretical framework, the inclusion of temporal setting is important to understand the 
organizational change (Pettigrew et al 2001). Recently, the study on temporal issues gains a 
considerable interest in the study of management (Ancona et al 2001) and information 
technology implementation (Lee and Whitley 2002). The attention on temporal issues in this 
study is largely informed by concepts of temporal structuring (Orlikowski and Yates 2002), 
by which it borrows the concepts of structuration theory in the subjective and objective view 
of time.  
 
The attention on temporal influence allows this study to observe an enactment of event over 
time as well as provides a clear description on causal explanations between events, such as 
the resolution of one conflict may have implications on the next interaction (Mannix 2003). 
With the study of temporal issues, it unfolds the misperception on the conceptualization of 
time. Time is always perceived as the chronology of events and posited as constraint on 
human actions (Orlikowski and Yates 2002). This objective view is normally held in the 
project management studies, seeing the time as discrete entity and estimating schedule in 
which series of IS project are planned. As such, unintended consequences and 
unacknowledged conditions are seen as two unanticipated factors that result into project 
delay, or even abandonment, in the project management methodologies. Therefore, time 
should be conceptualized as objective and subjective views (Pettigrew et al 2001, Sawyer and 
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Southwick 2002). In the subjective perspective, it posits time event as socially constructed 
and experienced through the ongoing human actions (Orlikowski and Yates 2002).  
 
As reciprocal in nature, temporal setting informs the temporal constraint, the constraint on 
the individual work practices in the view of time. However, the temporal issues should not be 
considered as exist independently over other influential contexts. Instead, the theoretical 
framework offers the insight of influential time in the reciprocal relationship between human 
actions and technology in which such relationship is also informed and influenced by 
structural properties that implicated by human in their daily activities.  
4.5 Reciprocal Relationships amongst Elements of Theoretical Framework 
Drawing from social structure, an individual exerts certain action which in turn such action 
reinforces or reproduces structure, rules and resources, as traced in the mind (shown in arrow 
A3 in Figure 4). Influenced by environment or organizational contexts through the actor’s 
continuous monitoring of activities and surrounding contexts (A1 and A2), human action 
may enact a new structure (A3). For example, a manufacturing manager sees the need to 
improve employees’ productivity, after influenced or shaped by the environmental factors, 
such as the entry of new competitors, or organizational factors, such as the high turnover of 
faulty product. As the central premise of IT-enabled organizational change, the technology is 
seen as a source of change. For example, the manager decides to implement a new 
technology in order to improve work practices. In the development of technology, the 
technologist develops the technology, drawing on his social structure (arrow A3) which is 
recursively implicated with the influential features from outer or inner context (arrow A1 and 
A2). As a result, the technology itself embodies shared meaning, rules, and norms. As 
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medium and outcome of technology, it has ability to mediate (arrow A4), either in enabling 
or constraining way, human actions. Through the ongoing use of the technology, it will be 
institutionalized through the ongoing social practices, pertaining to the technology itself, and 
has the influential ability in reinforce, enact, or transform contextual elements of 
environment and organization (A5 and A6). Discussing the use of technology, the degree of 
perceived technology may vary, reflecting to social structure that human draws on due to the 
own interpretation. Through the differences of human interpretations in their ongoing use of 
technology, the embedded social features, such as rules and shared meaning, of the 
technology will be reproduced over time. In the view of temporal issues in IT-enabled 
organizational change, time may be seen as the influential condition that facilitates and 
constrains the human actions in the development, implementation, or appropriation of the 
technology.  
 
In summary, the development of theoretical framework in this study aims to understand the 
context, content, and all complex reciprocal processes associated with IT-enabled 
organizational change issues that stretch over time. 
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Chapter 5: Research Methodology 
This chapter discusses the research methodology in the empirical research of IT-enabled 
organizational change phenomena. First, this chapter provides an introduction to the 
qualitative research and the usefulness of case study approach to achieve the objective of this 
research. Subsequently, this chapter discusses case selection, the methods for data collection, 
the achievement of triangulation, and, finally, data analysis.  
5.1 Qualitative Research in Information Systems Research 
Given the variety of field study in IS, there are great diversity in the research methods and 
approaches used to study IS phenomena. Today, there are two common classified research 
methodologies, quantitative research and qualitative research. Quantitative research, a 
deductive approach, concerns more with the issues of design, measurement, and sampling as 
the detailed planning prior to data collection and analysis (Neuman 2003). On the other hand, 
qualitative research, an inductive approach, concerns more with the issues of richness and 
texture of raw data during the interpretation of collected data to provide some insights on the 
study (Neuman 2003). The former method involves survey methods, laboratory experiments, 
formal methods or numerical methods, while the latter involves action research, case study 
research, and ethnography (Myers and Avison 2002).   
 
Since the mid-1908s, qualitative research methodology is accepted within the information 
systems research community as it is able to provide a useful insight in information systems 
phenomena (Myers and Avison 2002). Initially, the application of qualitative research is 
found in social sciences to study social phenomena. However, the current research on 
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complex development or implementation of information technology in organizations does not 
concern with technology per se. In fact, the field of study is broader as it concerns with 
technology and its relationship with organizations, such as the effectiveness of IS 
implementations in organizations, the affects of IS implementation on people or 
organizations, and the ongoing relationship amongst information technology, individuals, and 
organizations (Galliers and Land 1987; Land 1986; Orlikowski and Baroudi 1991; Walsham 
and Han 1991). Currently, information systems research has seen the inclusion of the issues 
of communication and collaboration between people and organizations and inter-
organizational issues (Myers and Avison 2002). Thus, the need to understand the 
organizational setting has become an equal important priority for IS researchers, not only the 
technology. The technology itself does not determine the success of its development and 
implementation in organization. The joint independent, but correlative interacting systems, 
technical and social, must be dealt with in order to ensure the desired outcome of the work 
system in managing information systems (Bostrom and Heinen 1977).  
 
In this study, qualitative research methodology was adopted in the data collection and 
analysis. As the exploratory nature of organizational setting and complex relationship 
between technology and organization, quantitative technique is considered insufficient to 
address such issues. There is little known about the degree of measurement of phenomenon 
in the quantitative research methodology (Trauth 2001). Qualitative research enables 
researchers to capture the complexity of process and impacts related to the development and 
use of technology in organizational setting. As opposed to quantitative method, particularly 
variance theory, the process analysis of qualitative method does not posit the invariant 
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relationships between independent variables (antecedents) and dependent variables 
(outcome). Langley (1999) asserts that the usage of quantitative methodology is not an 
appropriate way to study the ongoing process of IS implementation. Thus, qualitative 
research methodology helps researchers to find certain patterns in empirical data that 
variance theorists might miss (Markus and Robey 1988). However, the review of qualitative 
research methodology does not put the exclusive level of qualitative research methodology 
over quantitative research methodology as each methodology may have its strengths and 
limitations. 
5.2 Qualitative Research Methodology: a Case Study Approach 
In qualitative research, there are several types of method in guiding the researchers in the 
research design and data collection. Each style influences the researchers’ assumptions, 
research practice and their skills in data collection and analysis (Myers and Avinson 2002).   
 
In this research, a case study strategy is considered as a suitable approach to understand and 
illuminate the process of IT-enabled organizational change in the real-life context (Benbasat 
et al 1987; Stake 1995; Yin 1994). The case study approach is widely accepted as a valid 
strategy within the IS research community (Klein and Myers 1991) and most common 
qualitative method used in IS (Orlikowski and Baroudi 1991) since the interest in IS field has 
shifted from technological to managerial and organizational issues (Benbasat et al 1987). A 
case study approach permits a better understanding of numbers of human, organizational, 
environmental, and technological issues that form the complex social processes of IT-enabled 
organizational change especially when phenomenon in natural setting and context are not 
always distinguishable (Benbasat et al 1987; Yin 1994). 
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 5.2.1 Unit of analysis 
The unit of analysis must be determined prior to site selection (Benbasat et al 1987), as the 
identification of unit of analysis is significant to guide the researcher in identifying and 
collecting relevant data to the primary research questions. Therefore, selection of the 
appropriate unit of analysis is resulted from the examination of the research questions 
accurately (Benbasat et al 1987, Yin 1994). In the study of IT-enabled organizational change, 
this research aims to understand the reciprocal processes and occurrences of organizational 
change issues during IS project. Thus, the organization, instead of IS project, is recognized as 
the primary unit of analysis in this research. The focus on the organizational level as unit of 
analysis informs a better understanding of how organization unfolds series of organizational 
change factors that may facilitate or constrain individuals during IS project.  
5.2.2 Case Selection 
In this study, an in-depth case study was conducted at Alpha, one public organization in 
Singapore, in the development, implementation, and continuous enhancement of Permit 
Application System (PAS). The selection of this case is based on theoretical sampling 
(Eisenhardt 1989). First, the success or failure in IS implementation in Alpha, as the public 
organization, may have the significant impact on public and government. Second, the 
accessible of researchers to the complex process in the PAS development, implementation, 
and continuous enhancement phases suits the needs for a complete understanding of time-
space discontinuity between the design and use of technology in the structurational analysis 
(Orlikowski 1992). Third, PAS is a large-scale IT project characterized by the complex 
processes of development, implementation, and continuous enhancement that spanned over 
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several years through the involvement of several departments and an outsourcing vendor. 
Thus, the case provides a rich source of data which is suitable for the structurational analysis 
of IT-enabled organizational change.  
5.2.3 Data Collection 
The theoretical framework was employed as a guideline during the data collection in Alpha. 
It was posited as a sensitizing device in the attempt to understand the process of IT-enabled 
organizational change and contexts in which the system was implemented at the multiple 
levels of study. The case research was conducted in six months, commenced on June 2003, 
upon the approval by Alpha management for the request on the case study for PAS project. 
The data collection in this research was carried out in four methods, which are interviews, 
documentation, archival records, and observation of physical artifact (Yin 1994), in obtaining 
a rich set of data pertaining to the research issue and capturing its contextual complexity 
(Benbasat et al 1987). With such multiple data collection methods, they provide a multiple 
lines of insight that turns into the achievement of methodological triangulation (Yin 1994).  
 
A series of interviews was conducted with the participants from four departments who 
involved the PAS project. The PAS project was led by Information Systems Department 
(ISD) with three user departments – Administration Department (AD), Engineering 
Department (ED), and Architectural Department (ARCH) - as well as the partnership with 
one outsourcing vendor – Beta Pte Ltd (a pseudonym) - in the development phase. In this 
research, an IS project leader in this PAS project was selected as a key respondent. In the 
beginning, the discussion with key respondent was conducted to provide an overview of the 
project. Subsequently, a total of 16 interview sessions were conducted with eight people, 
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including ARCH, ED and AD user project leaders who championed the idea of PAS 
realization, from various departments in order to discover differential interpretations on the 
PAS project (Table 5.1).  
 
Table 5.1: Summary of the number of respondents and interviews conducted 
 
The interviewees were presented with open-ended questions. Using this type of question may 
minimize the extent to which the interviewees had to express their views defined by 
questions and to discover their own subjective interpretation on related issues throughout the 
interview (Baker 1997; Shiner and Newburn 1997). Each interview session lasted one to two 
hours. In each interview session, notes were taken as opposed to the use of tape recorder to 
encourage the openness of interviewees in providing the richer picture of the project (Sauer 
1993). The notes were transcribed immediately after the interview sessions. During the 
transcription, the collected data were checked for its consistency and accuracy with the other 
collected sources of evidence at the case study database. Any issue, in regards with the 
disparities between data and interview, was clarified with the relevant participant. Due to 
geographical segregate that constrains this research to conduct open-ended interview sessions 
with participants in some Branch Offices (BOs), the structured questions (along with lines of 
Department Function/ level Respondents (Interviews) 
AD Project Representative 1 (1) AD 
Customer Service Officers 3 (3) 
ED Project Representative 1 (2) ED 
Engineer 1 (1) 
ARCH ARCH Project Representative 1 (2) 
ISD IS Project leader 1 (7) 
Total number of respondents (interviews) 8 (16) 
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a formal survey) is opted as an additional component of the overall assessment of PAS-
enabled organizational change (Yin 1994). The questionnaires were disseminated to 25 
participants that comprised of customer services officers, technical officers, and immediate 
supervisors at four BOs and a headquarter (Table 5.2).  
Branch Offices Number of Respondents 
Headquarter (ED, AD and Arch) 5 (five) 
Sembawang 5 (five) 
Bukit Merah * 5 (five) 
Ang Mo Kio 5 (five) 
Jurong West 5 (five) 
Total 25 (twenty five) 
*participated at the pilot implementation phase 
 
Table 5.2: Summary of the number of respondents in Branch Offices 
 
 
Data collection on the documentation was started in May 2003. There were several types of 
documentary information that collected in the relevance with this case study objective. They 
were internal presentation papers, internal project reports prepared by Beta, feasible study 
reports (requirement study, cost-benefit analysis, and project management plan) by ISD, local 
newspaper articles, internal publications (Bulletin and Annual Report), and online articles. In 
addition, several journal papers, in the former studies on information systems implementation 
in Alpha, were perused. Also, relevant archival records, such as organizational charts, were 
collected. Multiple site-visits to the Alpha headquarter and BOs were conducted for the direct 
observation purposes. With direct observation, it provided a chance to observe the users in 
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using PAS and environmental setting in which PAS was implemented in order to understand 
the context of PAS implementation.   
 
A case study database was created to compile and organize all data collected from several 
sources of evidence as well as to separate the documents and the report based on 
interpretations of the collected data. This separation allows other researchers to review the 
evidence without limiting to written report in the future research of same case study setting 
(Yin 1984). The case study database includes case study reports (transcribed as a result of the 
interpretation of interviews, questionnaires, observation on artifacts, and document analysis), 
other collected documents and archival records.   
 
As for the accuracy and validity, the draft of written report, documenting case descriptions of 
PAS project that was constructed based on interpretation of interviews and other sources of 
evidence, was sent to several respondents who may have different view on the development 
and implementation process. Respondents were asked to verify and provide comments to the 
report. Any feedback or suggestions for data changes was verified with previous collected 
archival documents and other participants in the iterative process. The final report is 
presented in the next chapter.     
5.2.4 Triangulation 
Triangulation refers to the use of multiple research-design strategies and theories to increase 
an in-depth understanding of a single investigation (Berg 2001). However, the achievement 
of triangulation should not been seen as the mere combination of several data collection 
methods in providing an in-depth insight of the case study. Instead, the researcher should be 
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able to relate all methods and analyze the consistency of data that collected from each 
method. The analysis of multiple methods is seen as necessary to ensure the case report 
validity and reliability due to the probability of different interpretations that arise from each 
method. In data collection, there are four types of triangulation, which are sources 
triangulation (the usage of different data sources within the same method in checking out the 
consistency of findings), analyst triangulation (the usage of multiple analysts to review the 
findings), theory triangulation (the usage of multiple theories in interpreting the data), and 
methods triangulation (the usage of different data collection methods in checking out the 
consistency of findings) (Patton 2002). 
 
In this research, data and methodological triangulations were applied in the data collection 
and analysis. Data triangulation involved the use of difference sources of data, as the data 
was gathered through the in-depth interviews with participants from four departments (ISD, 
ED, ARCH, and AD) to gather feedback regarding PAS development and implementation. 
Also, the additional interviews with users from various BOs were conducted to discover the 
differences in environmental conditions and emotional feeling within users in the use of PAS. 
Next, the data was triangulated through the discovery of similar findings or outcome 
agreement of interviewees in the PAS project. In other type of triangulation, multiple data 
collection methods were applied to offer an opportunity for the methodological triangulation. 
Methodological triangulation involved the use of multiple data collection methods to provide 
the consistency and reconciliation of interview results with other collected sources of 
evidence. The use of multiple data collection methods, as opposed to the use of interview 
approach only, avoids biased and subjective interpretation of the key participants as well as 
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allows researchers to unfold the holistic or wider picture of the IT-organizational change 
process in the PAS project.  
5.2.5 Data Analysis 
The approach on the data analysis is positioned in the interpretive perspective (Walsham 
1993; Klein and Myers 1999), reflecting the aim of this research to unfold the social process 
as a result of multiple human actors’ consciousness and their interpretation on IT-enabled 
organizational change issues in the PAS project. In enriching the understanding of IT-
enabled organizational change, human interactions in IS development and implementation, 
facilitated or constrained by structural conditions yet in turn reshape such factors, over time 
is the main objective of this research. Hence, the analysis of interviews and other collected 
data was drawn on the contextualism method (Pettigrew 1990), an approach that offers 
vertical analysis, drawn on the concepts of structurational analysis (Giddens 1984; 
Orlikowski 1992; Walsham 1993), and horizontal analysis, drawn on the processual analysis 
(Pettigrew 1997) in informing the research on change. With adoption of qualitative 
techniques in the data analysis, this study focuses on the context, content, time, and 
structuring process.  
 
Interviews and collected data were analyzed in four steps. First, the collected data was 
perused thoroughly to enable the historical reconstruction of events in the chronological 
context. With such reconstruction of events, it allows a study on how and why the social 
construction of each event, in the chronological sequence, occurred (Pettigrew 1990). Second, 
the key events were divided into several phases – initiation and planning, development, 
implementation (which includes pilot implementation), and continuous enhancement - to 
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identify changes in context, content, and process of interconnected levels of analysis in each 
temporal issues. Third, the context, content and temporal issues related to the occurrence of 
each event were identified and mapped to the theoretical framework accordingly. Fourth, the 
duality of relationships between human actions and social structure with regards to 
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Chapter 6: Case Study 
This chapter highlights the experience of large-scale IS implementation that carried out over 
five-year period from 1996 to 2001 and continuous enhancement as an effort of Alpha to 
meet the rising expectation and ever-changing needs of customers through its forefront of IT 
innovation.  
6.1 Alpha  
Alpha was established in 1960, as a statutory board under the Ministry of National 
Development, as the public housing authority in Singapore to plan, build, develop and 
manage high-quality housing and some social infrastructures and parks. In its early years, 
Alpha faced major challenges in its public housing program as the living condition of 
Singapore population was far from the satisfactory condition due to overcrowded, slum, and 
unsanitary environment (Tung and Turban 1997). Back then, half of the population was 
living at squatter huts. Over the 40 years, the great effort of Alpha in its role as the public 
housing authority has provided an affordable and high quality of housing to meet the needs 
of the Singapore population. The supports of Singapore government, in legislative and 
financial assistance, have provided a smooth operation for Alpha to ensure the success of 
public housing program in Singapore. As a result, about 85 percent of the Singaporeans live 
in public housing at present, as compared with only nine percent in 1960. In fact, it is 
acknowledged that Singapore has the highest percentage of people in the world who own 
their home (Ang and Teo 2000).  
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Singapore’s public housing program has been acknowledged as productive and efficient in 
certain factors, such as large volume of production, long-term continuous housing 
development, and contribution to Singapore’s economy growth (Pugh 1986). The success of 
Alpha to provide modern public housing is impressive (Teo and Kong 1997). Behind the 
remarkable success of Alpha is an in-depth knowledge of the residents’ needs and aspirations 
throughout the years of public housing experiences and continuous feedback from public. 
This information has enabled Alpha striving for the highest standard in delivering products 
and services to serve residents, apart from the quality of living environment. Furthermore, 
Alpha regularly reviews its policy formulation and management in responding to the 
changing needs of society and the dynamic environment. Due to the large customer base and 
the complexity of its mission-critical organization, Alpha has found the necessity to keep 
itself in the pace of technology innovation to ensure the fulfillment of customer satisfaction. 
The Information Systems Department (ISD) was established to offer IT solutions and its 
products and services to meet the needs of the organization and customers. The availability 
of electronic services to the customers through the Internet is one effort of Alpha’s 
continuous drives to offer its excellent customer services delivery.  
 
Information technology has not only helped the organization to provide better customer 
services, but it has helped Alpha to be efficient and effective through the improvement of 
staff productivity and organization performance. Thus, Information Technology has played 
an important role in Alpha. First, it makes possible for Alpha to hold the massive volume and 
variety of transactions, which in turns allows the organization to make quick and effective 
decisions for its operational and management requirements from its critical business 
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information. Second, it enables Alpha to respond quickly to changes in government policies 
(Tung and Turban 1997). Third, it facilitates information retrieval, document sharing, and 
teamwork across functional departments and Branch Offices (Tung and Turban 1997). These 
major challenges of Alpha will be empowered through the strategic exploitation of 
information technology supported by human factors, i.e. highly trained IT-enabled workforce. 
To ensure the readiness of staffs in using the systems in the organization, numbers of IT 
training are conducted frequently to train all levels of staff to raise the level of computer 
literacy and improve staff’s skill in technology usage. The IT training could be linked to the 
organization’s commitment to IT and government’s IT2000 plan to turn Singapore into an 
intelligent island (Sisodia 1992). 
 
The Information Technology, developed by ISD, has brought the departments within the 
organization closer. ISD is constantly developing and implementing the efficient and 
effective systems at the most innovative idea. The seamless interlinked computer systems at 
different departments and staff members as well as the work computerization have facilitated 
easy communication, faster information access and retrieval, and improved service delivery. 
Some of the applications have won recognition, such as the Permit Application System 
(PAS).  
6.2 Permit Application System (PAS) 
Permit Application System (PAS) is an enterprise wide workflow system that facilitates and 
tracks applications submitted by registered renovation contractors, residents, and lessees for 
renovation permits and electrical extension/ installation permits. PAS, used by 1,500 staffs in 
Alpha BOs and several departments, was developed and implemented over five-year period 
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from 1996 to 2001 and is continually enhanced in response to new business processes and 
policies 
 
The major objective of the system is to improve customer services at BOs through quality 
service delivery and the turnaround time of approval that requires approval from several 
departments. As millions of people live in public flats in Singapore, it is estimated that the 
massive number of permits are submitted to each BO annually. With the PAS 
implementation, the faster electronic application and processing of renovation and electrical 
work permits allows shortened turnaround time for obtaining permits i.e. applicants may 
receive their approval in five working days as compared to 14 days prior to the PAS 
implementation. In addition to that, system improves the staff productivity by reducing time 
spent on searching past and related documents for the permit approval, improving the 
retrieval time for information sharing between BOs and departments (such as submission of 
scanned floor plan could be viewed simultaneously), capturing and monitoring the status of 
application quickly, and generating the accurate management reports and statistics. Moreover, 
PAS allows security control and standardized of relevant policy in the renovation and 
electrical installation rules. The integrated services of Addition & Alteration (A&A) and 
electrical installation/extension applications also enable both former departments, ED and 
ARCH, to evaluate the submission immediately. The detail information can be used for 
monthly report and management purposes. The ability to produce monthly report and 
statistically reports enable managerial staffs to have a consistent access to the updated report 
especially the current trend of customer’s preference in flat renovation. The access of such 
information in timely fashion will enable the organization to make a quick planning decision 
Chapter 6: Case Study 
 
 61
in building the new flats suited to customers’ expectation, in responding to the dynamic 
changing environments. 
 
PAS was developed to leverage on the Integrated Office System (IOS). The IOS is an office 
automation system that facilitates the electronic access and shared information amongst 
Alpha staff regardless of geographical boundaries as well as improvement in customer 
service delivery because of shortened turnaround time in business processes. IOS was 
implemented in Alpha headquarter and BOs in December 1993 and May 1994 respectively, 
with the involvement of one outsourcing vendor in providing support and development of 
several applications for IOS (Tung and Turban 1997). PAS was developed by outsourcing 
vendor – Beta Pte Ltd – using Lotus Notes groupware technology to automate and 
computerize the workflows amongst BOs and several departments as well as to interface a 
variety of existing application systems that are separated physically. As continuously 
enhanced, the current state of PAS is available to the customers for permit applications 
through the Internet which allows them to submit their permits at their convenience time. In 
summary, PAS is implemented to facilitate computerization, integration of several workflow 
processes across departments and BOs in Alpha, and extension to online services to serve 
customers better. 
6.3 Case History 
This section describes the detailed key events of IT-enabled organizational change. A 
summary of activities in the chronological order is presented in appendix A.  
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6.3.1 Government Policy and the Successful Implementation of IOS 
With the influence from Singapore government’s IT2000 plan, VISION 2000 was 
encapsulated by Alpha with the emphases on four areas, which were the achievement of 
external customers’ demand, enhancement of internal operations, introduction of new 
innovations, and maximization in the use of Alpha’s internal IT resources. With the pro-IT 
culture exhibited in the Alpha management, all departments are encouraged to present their 
idea or initiative on the new information systems to improve the departmental as well as 
organizational performances. Every staff is encouraged to give the feedback and suggestion 
to the organization, by which every approval of the feedback will be rewarded. With top-
management support in strategic IT innovation, departments are gearing themselves in 
improving their workflow with the help of information technology.  
6.3.2 Problems in the manual work processes 
Prior to PAS implementation, the handling of the application for Renovation and Electrical 
Installation/ Extension permits at Alpha BOs was manual. Non-standard requests were 
attended to by other departments located at Alpha headquarter for further evaluation. The 
manual application was dispatched to the respective departments by courier. Due to the 
nature of manual workflow and large number of permit application submission in 20 branch 
offices, several problems were encountered by Alpha. First, the complexity of non-standard 
requests put the enormous pressures on Customer Service Officers (CSO). They had the 
authorization to approve certain types of renovation and electrical work that were featured in 
the standard & guidelines of renovation permits provided to CSO. However, the complexities 
of certain approval, exemplified by non-standard requests, caused them unable to decide 
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whether to approve the applications directly or put the applications on the pending list, by 
which such pending for approval would be dispatched to the respective departments in Alpha 
headquarter. Therefore, the approval of permits was probably subjected the CSO. Second, the 
turnaround time of approval permits was long as the manual dispatch from branch offices to 
headquarter took five to six days and vice versa. In addition, the forms could be misplaced 
during the dispatch process. As a result, the quality of service to the customers was affected 
in terms of turnaround time. To resolve this issue, the duplication of hardcopy forms in 
various departments was made in order to capture the detail and status of application request. 
However, the duplication of forms resulted into islands of information, which added filling 
and retrieval difficulties. Third, related information, such as electrical block chart, that is 
crucial for electrical work permits might be obsolete due to manual update by each branch 
office. Fourth, staffs at the headquarter had spent much time in retrieving related information 
for each approval through telephone inquiry with branch office due to physical storage of  
hardcopy forms. Finally, the difficulty in capturing the source of application details has 
resulted into assignment of different reference numbers by different departments for the same 
application detail. One supervisor in BO described the difficulties in the manual work: 
 
“Due to the manual process in the renovation permit application, the data 
provided by headquarter was obsolete such as the status of registered 
renovation contractors. Sometimes, our customer service officers might 
accidentally approved renovation work for the contractors who were barred by 
Alpha. Due to several incidents of misplaced or lost document through the 
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dispatch, we had to face disgruntled customers in our request to resubmit the 
applications.” 
6.3.3 Initiation of work computerization 
In June 1994, ARCH initiated discussions with ISD to computerize the manual workflow of 
renovation and electrical installation/extension applications to capture and facilitate faster 
retrieval of renovation records. As the application of renovation and electrical works involves 
BO operation and structural components, Administrative Department (AD) and Engineering 
Department (ED) participated in the PAS project. Several meetings were conducted before 
commencing of PAS development to discuss project-related procedures such as the identified 
risks, formularization of the standardized processes that involve several departments, and 
allocation of resources required for the project requirement. The issues of PAS ownership 
surfaced in one of the meetings, as there were three departments that involved and funded the 
development and implementation of PAS. This issue was resolved by the project team by 
suggesting each department to hold one module of PAS (i.e. each department owns a system) 
that was developed specifically to the relevant department. After all, it is the Alpha’s 
objective to provide excellent customer service and staff productivity improvements that 
should be achieved through the PAS implementation. The implementation of PAS to ensure 
the improvement of service quality and staff productivity is in tune with ISD’s commitment 
to meet end-user requirements, which is institutionalized in Information System Work Plan 
(ISWP). ISWP is an annual plan that obtains requests for IT-related projects from all internal 
departments during end of the year. Upon the submission of requests at ISWP, ISD holds a 
meeting with the senior management to decide on embarking certain projects based the 
priority of each project and the availability of IT resources, such as manpower allocation.  
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6.3.4 The initial development of PAS 
The project was initiated in August 1994 by ISD and was planned to complete by September 
1995. Due to manpower constraint and the unavailability of technology, only a prototype of 
the electrical module was implemented. As the electrical module was unable to interface with 
existing legacy application systems for data retrieval, CSO were required to key-in all 
relevant particulars of applicants into the system during the application process at BO 
counters. With much data entry work needed, it has resulted in a longer time of application 
processing that hindered CSO from providing a faster customer delivery service to the 
applicants. Since PAS could not deliver faster customer delivery as intended which caused 
the strong resistance from users, the trial implementation was stopped eventually. One 
system analyst expressed the situation: 
 
“We had limited manpower to develop the PAS. During the time, there was no 
technology which allowed to us to develop system interface to retrieve 
application systems data store in the mainframe system. Therefore, CSO had 
to do those additional data entry in the early version of PAS. As a result, PAS 
was viewed as inefficient and ineffective during the trial-run of PAS 
implementation” 
 
Unsatisfied with the progress of PAS development, the management proposed two alternative 
solutions to the development and implementation of PAS, which were off-the-shelf package 
or outsourcing solution. Through meetings within project team and market research, it was 
discovered that there was no off-the-shelf system that could address the needs of the PAS. 
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Therefore, the management opted for outsourcing solution. The complexity, specialized 
needs and large-scale volume of permit approval process as well as manpower constraint 
were the main reasons for outsourcing development. One of the project representatives 
viewed that: 
 
“We had to outsource the project as it was too large being implemented with 
the limited manpower in ISD. Furthermore, PAS was probably the only 
system that owned by three departments, instead of one, in the Alpha as PAS 
covers the workflow processes from ED, ARCH, and AD” 
 
Although PAS was developed by outsourcing vendor, ISD provided assistance to the system 
requirements, project management to end users, and continuous control and monitoring to 
progress of project development. The IS project leader provided the reason: 
 
“We did not leave everything to the vendor. Instead, we steered the project 
through the joint application development with them. As such, it allows 
enhancing the system in the future in tune with the changing needs of related 
business processes.” 
6.3.5 The outsourcing of PAS development to private organization 
As the outsourcing option of system development of such nature in ISD was not conducted 
previously, there were two major challenges. The first challenge was the agreement from end 
user departments to the outsourcing option due to data confidential and business issues. And, 
the second challenge was the selection of an approach to the outsourcing. Several factors 
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were considered into the outsourcing option, such as the expertise of outsourcing vendor and 
cost of the system development. The project team conducted a preliminary of feasible study 
on areas such as cost and benefits analysis, identification of risks, and anticipated changes. 
Upon the completion of feasibility study, Alpha outsourced its system development based on 
the tender. Project team evaluated the tenders - submitted by all outsourcing vendors - in 
terms of the tender specification and lowest effective cost of system development. As a result, 
Beta, an outsourcing vendor, was awarded for the PAS development.  
 
The development of PAS was started in August 1996. Prior to that, meetings were conducted 
between ISD and Beta to discuss and formalize the work processes, the project management 
plan, the establishment of steering committee, agreement on project control mechanism, 
project schedule and system-development methodological approach.. To better manage the 
project, the related heads of section and unit from the departments (AD, ARCH, and ED) 
were members of the steering committee to oversee the development and implementation of 
PAS. In addition, Electrical and Mechanical Engineering Department (EMED) and Internal 
Audit Department (IAD) project representatives were involved in the project development 
and implementation to provide assistance in requirement regarding security control and 
detailed electrical information.  
6.3.6 Development of PAS 
Beta was given nine months, from July 1996 to April 1997, to complete the system 
development phase and proceed to the pilot implementation phase in May 1997. There was a 
significance improvement in technology, which was the ability for Lotus Notes application to 
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retrieve application systems data stored in the existing mainframe. The IS project leader 
recounted:  
 
“It was a perfect time. Previously, we were unable to develop the system that 
could interface with the mainframe due to the unavailability or of such 
technology. With such interfacing, the users did not have to do an extra for the 
additional data entry anymore. Despite its first kind of development, we were 
able to resolve any technical issues” 
 
With the development of PAS, it had improved certain work processes. First, it enables 
ARCH and ED to store and retrieve scanned renovation plans electronically. Second, it has 
shortened the delay in the front-line counter through the migration of Registered Renovation 
Contractor System (RRCS) from mainframe to Lotus Notes platform. The migration of 
RRCS to Lotus Notes provides a real-time transaction and avoids CSO from log in to RRCS 
manually whenever verification for registered renovation contractor is required. The system 
development phase was delayed until August 1997, an additional three months from the 
planned project schedule. The delay mainly was contributed by the delay in setting up the 
user acceptance testing environment. The acceptance test criteria of PAS must be satisfied 
and approved by all modular systems owners prior to the implementation of PAS into 
operational business environment.  
 
In an effort manage the progress of the project, ISD conducted monthly project management 
meetings to facilitate communication with end-users from related departments, discussing 
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their feedback and insights, identifying and resolving issues occurred during PAS 
development. Throughout the development phase, the cooperation between project 
representatives inside the steering committee was very good. The team members continually 
supported the project throughout the phases in addition to their normal duties. The 
cooperation between Alpha and Beta, with their great understanding of technical knowledge 
as well as the ability to incorporate social or organizational contexts with the technology, has 
also smoothed the completion of system development.  
6.3.7 Pilot Implementation at three Branch Offices 
Pilot implementation phase was conducted at three branch offices from August 1997 to 
September 1998. This phase was initiated by ISD due to the large-scale of PAS and high 
number of users. With the lesson learnt from the pilot implementation phase, all technical or 
operational issues could be resolved earlier prior to full implementation at the remaining 17 
branch offices. The pilot mitigates any massive and complex chaos that could occur in the 
full implementation phase. Besides, the success of the pioneer in the pilot implementation 
phase would serve as an example of successful system implementation to the remaining 
branch offices. In addition, the project team provided a contingency plan, which was the 
manual submission of applications.    
Several lesson learnt from the pilot implementation phase are as follows: 
a. Slow system response which affects CSO to process permit at the counter. 
b. New user interface (Graphical User Interface) which requires the CSO to familiarize with 
the PAS. The AD project representative recalled: 
“Previously, the mainframe system had only text-based interface. Now, PAS 
came with Graphical User Interface, which users were not familiar with. They 
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had the difficulty in adjusting to computer screen. In addition to that, we 
needed to teach them on how to use mouse in navigating those system” 
 
As well, the IS project leader recalled: 
 
“In dealing with technical errors or problems during PAS pilot 
implementation; we explained the situation to the users to gain their 
understanding and support on PAS implementation. For example, a server 
crash during the PAS implementation was a result of other factors that was 
unrelated to the PAS implementation at the branch office.”  
 
c. During the pilot at three branch offices, the reaction from users was apprehension in 
dealing with a new system. One customer service officer commented on the PAS: 
 
 “During the PAS implementation at our branch office, we raised our concerns, 
such as computer knowledge and typing speed, to the project team. Such 
issues could hinder our effort in providing excellent customer service to the 
customers.” 
 
d. Enhancement made during the pilot includes redesign of functions to improve response 
time to improve service delivery to customers in terms of turnaround time 
e. Basic personal computer knowledge was packaged as part of the user training 
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All feedback from the users were reviewed and analyzed by the project team. The project 
team planned and provided training and technical support to the users. The training was 
conducted by Beta to train all users in using PAS. The training was conducted at all branch 
offices rather than only to the branch offices that undergone the pilot implementation phase. 
Accordingly, it created staff awareness of such upcoming PAS implementation in their 
respective BOs. The training was divided according to the role of user in the PAS 
environment, with the intention of such planning would reduce the impact on branch office 
operations. The training was commenced in August 1997 and completed in October 1997 for 
all 20 BOs.  
 
To increase awareness and share on the lessons learnt from the pilot, ISD provided a two-
way communication channel. First, the project team created PAS Discussion, an electronic 
discussion forum, to allow all PAS users to provide feedback, inquiry, or problems. In 
addition, the project team ensured PAS users that all recorded information would be dealt 
with accordingly. With the implementation of such electronic forum, the confidence of users 
was slowly restored due to quick response from the project team. Second, the project team 
provided continuous briefing and direct communication with the end users, explaining the 
benefits of PAS and the usage of PAS. With the improvement of system’s response time 
based on continuous feedback, end-users’ confidence in using PAS was brought back. 
 
When all the issues were resolved, the system was ready to be implemented at the remaining 
BOs. However, the pilot implementation phase was extended until September 1998, eleven 
months longer than the projected completion date of the pilot implementation phase. The 
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extension of the pilot implementation was necessary due to software upgrade of the Lotus 
Notes platform, which PAS leverages on. The upgrade was extensive and necessitated 
comprehensive testing of PAS. The Lotus Notes software was upgraded at all BOs from 
March 1998 to June 1998. Thus, the pilot implementation phase was extended until 
September 98 to test PAS on the newer version of Lotus Notes platform at three pilot BOs. 
The extension of the pilot implementation phase was in anticipation of any unresolved 
technical issues that might arise from the newer version of client server architecture.  
 
At the end of pilot implementation phase, PAS improved customer service delivery at branch 
offices. Eventually, customer service officers were accustomed with computerized work 
processes of renovation and electrical extension/installation permits. In addition, the PAS had 
improved the work efficiency of ED and ARCH staffs. This is because PAS integrated and 
simplified most of the work processes in both ED and ARCH, and the departments had 
benefited from it. Pending full implementation of the system, both departments would have 
to handle applications submitted manually by BOs which had not participated in the pilot 
implementation. One staff had the following comments: 
 
"PAS has made my work simpler and I'm looking forward to the full 
implementation of the system." 
6.3.8 Implementation at all Branch Offices 
The full implementation phase was finally conducted by ISD and AD from September 1998 
to January 2001 as Beta had fulfilled the contract (from development till pilot 
implementation). As PAS was implemented in a gradual phase, the long period of PAS 
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implementation at remaining BOs was expected. One of the reasons was manpower 
constraint. There was not enough manpower to monitor and perform the system 
implementation activities in all BOs at the same time. Prior to full implementation of PAS at 
the remaining 17 BOs, the project team conducted briefings to users as an effort to bring 
positive acceptance and support. Also, the project team provided a contingency measurement, 
which was the restore of previous environment or other approach to minimize the customer 
operations disruption should the implementation in certain BO failed.  
 
During the full implementation of PAS, the project team faced another technical issue. 
Discontinuation support for Lotus Notes-based image technology caused ISD to re-build the 
imaging module that used to capture, store and retrieve colored scanned floor plans. As 
training was conducted at the early phase of pilot implementation, most of the staff had 
forgotten how to use PAS. Therefore, AD proposed on-the-job training that attached 
customer service officers from the remaining 17 BOs to one BO that participated at the pilot 
implementation phase, which was beneficial for the users to learn from the first adopter. 
Throughout the implementation of PAS, the project team assisted users in installing and 
using the PAS in their respective departments.  
 
In the old manual work process, CSO evaluated the permit application by referring the 
Standard & Guidelines and deciding whether it should be approved, rejected, or retained for 
further evaluation. In using PAS, CSO, however, had to key-in all requested information and 
the system would validate whether particular application required further approval or 
approved immediately. In addition, the design architecture of PAS differs from the previous 
Chapter 6: Case Study 
 
 74
legacy system that CSO got used with. PAS was developed on client server architecture as 
compared with others that were developed on mainframe-based application system. As a 
result, a slightly slower response from PAS, which is unavoidable, caused users to express 
their discontent with the processing time of PAS. To overcome the perceived inefficiency of 
an additional data entry in the system, the project team designed the interface of electronic 
data entry that looked almost similar with the manual form application that users dealt with. 
A project member said; 
 
“The similar interface of electronic application with the manual helps users a 
lot. Furthermore, we provide an additional feature which allows users to save 
a lot of time spent in data entry. PAS will automatically provide certain 
relevant information, such as item description for a selected item code. It is 
because PAS could retrieve information from the lookup databases such as 
renovation standard & guidelines. With regards to the slow response time of 
PAS as compared to mainframe, it was found that the processing time after the 
computerization of application for renovation permit is 15 minutes faster than 
manual processing time for the same application.” 
 
Despite the issues faced by CSO such as the slow response time, the view of architects and 
engineers from ED and ARCH departments was different. Instead, they were happy with the 
system implementation. One ARCH project representative recalled: 
 
Chapter 6: Case Study 
 
 75
“No, we do not have any problem with that. Instead, we are happy with the 
PAS implementation. PAS has saved a lot of time for our architects in 
approving the renovation and electrical installation/extension permits. Also, it 
saves time for our technical offer to insert all those information into our 
internal database.”  
 
PAS was successfully implemented at all BOs in January 2001. The users were happy with 
PAS implementation, by which they had seen the significant improvement in response time 
and reduction in turnaround time taken in processing permit applications. The continuous and 
strong support from ISD, in their excellent technical support, and project representative from 
respective BO, in their relentless communication briefing, in assisting CSO in coping with 
technological and process changes were really great. At the end of implementation phase, the 
feedback from users had been supportive and positive. CSO recognized the long-term benefit 
of PAS in accommodating their work such as the migration of Registered Renovation 
Contractor System (RRCS) from mainframe to Lotus Notes-based system. One customer 
service officer voiced his satisfaction: 
 
“It certainly reduces the unnecessary delay at our BO front-line counter. At 
our previous practice, we had to log in to RRCS manually when we need to 
verify if current applicant is a registered renovation contractor under the 
Alpha’s registered renovation contractors. Now, PAS could retrieve such 
status on real-time. So, it saves our time in the registered renovation 
contractor verification issue”  
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One of the successful factors in the PAS implementation was a great understanding between 
departments. In addition, one management executive commented on the importance of 
human factor in the IS implementation: 
 
“Alpha is a human-oriented organization.  It emphasizes the importance of 
soft skills in bridging the alignment between senior management’s intention 
and the actual readiness of the front-end staff in delivering customer service” 
6.3.9 Launch of PAS to public through online services 
In current information age where customers wish for a fast and accessible access to the 
information through the Internet, Alpha fulfilled such demand through the launching of 
Alpha InfoWEB in September 1995 to provide comprehensive and accurate information 
about the organization. In July 2001, Alpha implemented an Administration E-Services (AES) 
on Alpha InfoWEB, an online portal that were made electronically accessible to the 
customers. Previously, such transactions were only available at BOs frontline counters. The 
implementation of online applications was in accordance with the Singapore government’s 
vision, through e-Government plan, to integrate all public services, which results in the 
accessibility of citizens to make use of connected services at their convenience. The effort of 
Singapore government to ensure Singapore’s competitiveness through the use of information 
and communication technology was started in 1980 with the launch of the National 
Computerization Plan, as part of National IT Plans. 
 
AD suggested the idea of PAS online applications to ISD in order to provide better and 
convenience customer services. The recommendation of online applications had received a 
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good response from the related departments. In October 2002, AD implemented Electronic 
Transaction for Renovation Permit (ETRP), an online transaction that allows Alpha 
registered renovation contractors to submit applications for renovation permit. 
Simultaneously, ISD launched an online module of Application for Electrical Installation/ 
Extension and online RRCS on Alpha InfoWEB. Application for Electrical Installation / 
Extension was an electronic submission of application for electrical installation or 
installation while online RRCS was online inquiry for Alpha registered renovation contractor 
particulars.  In September 2002, RRCS is made available through Short Messaging Services 
(SMS). ETRP, e-Application for Electrical Installation/ Extension, and online LRCS were 
part of e-service features implemented on AES. With the implementation of electronic 
submission for applications, it enables registered renovation contractors, residents, and 
lessees to submit their applications via the Internet and saves them from visiting relevant BO 
in charge of relevant flats. The IS Project leader recalled:  
 
“The idea of e-services is mainly driven by Singapore government’s plan to 
target all public-sector organization implement their e-services.” 
 
At the end of 2003, ISD and AD conducted briefing sessions and trainings to highlight the 
feature and usage of ETRP system. Such briefings were made to encourage registered 
renovation contractors in using the online submission of application for renovation permit. 
With online submission of application, it can shorten the queue at the front line counter. In 
addition, it enables them to check the application status and engage in the renovation work 
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immediately for the instantaneous approval for standard renovation items via ETRP system. 
The AD project representatives noted that: 
 
“The rate of ETRP usage is encouraging. We set up a panel of consultation to 
provide a PC-Cure campaign to convince contractors to use ETRP. Further, 
we work with the Renovation Contractors and Material Suppliers Association 
to setup several computers at each Renovation Association so that registered 
renovation contractors could submit online application while they could not 
do it at their offices due to hardware requirement for ETRP”  
 
To encourage the participation from registered renovation contractors to use ETRP, the 
project team decided to offer faster approval as an incentive for online submission. The 
ARCH project representative explained: 
 
“We decided to give them an incentive for using ETRP system. All engineers 
and architects from ARCH and ED were told to prioritize the approval process 
for online submission. The maximum day for the ETRP approval is three days, 
as opposed to one week with manual submission through BO. The faster 
approval through ETRP may motivate registered renovation contractors to use 
online submission” 
 
To ensure a smooth implementation of the ETRP System, Alpha rolled out the system in 
phases. The aim was to allow Alpha to provide better support on the use of ETRP System to 
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the registered renovation contractors. ETRP was rolled out to all registered renovation 
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Chapter 7: Research Findings of Structurational Analysis 
The preceding chapter illustrates the process of IT-enabled organizational change in the 
public organization. Subsequently, the case was analyzed with the qualitative techniques – 
contextualist (Petttigrew 1987), structurational (Giddens 1984; Orlikowski and Yates 2002; 
Orlikowski 1992; Walsham 1993; 2002), and processual analysis (Pettigrew 1997; Markus 
and Robey 1988). The research findings are presented into two categories, which are the 
identification of human actor roles and research findings of the case from the structurational 
perspective. Next, the research findings are summarized and presented in a tabular form. 
 
In the presentation of research findings from the structurational perspective, this study 
classifies the PAS project and the changes it entails into four phases: initiation (June 1994 – 
July 1996), development (July 1996 – August 1997), implementation (August 1997 – January 
2001), and continuous enhancement (January 2001 – December 2003). The classification of 
IT project into four phases is seen as an extension of Orlikowski’s (1992) reference to 
recognize the interaction between human and technology from the design and use modes. In 
the design mode, it is separated into two phases: initiation and development. In the use mode, 
it is separated into two phases: implementation and continuous enhancement. In addition, the 
implementation phase is consisted of pilot implementation and full implementation phases. 
Each phase marks the significant change of relationship between technology (i.e. PAS), 
organization (i.e. Alpha), and surrounding environment (i.e. customer and government). The 
initiation phase focuses on how IT innovation was initiated in the organization, the 
development phase focuses on how IT was developed, the implementation phase focuses on 
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how IT was implemented in the organization, and the continuous enhancement focuses on 
how IT was adopted, used and continuously enhanced in the organization. 
7.1 Identification of human actor roles 
In this section, the identification of human actor roles is presented with an effort of this study 
to identify differential roles between groups in the PAS project. Eventually, the identification 
of roles illuminates the different perception and expectation of each group toward the 
technology.  
7.1.1 Technologists 
The role of technologists concerns with the PAS development and implementation issues. In 
the PAS project, there are two types of technologist: 
1. The outsourcing vendor who participated in the PAS development and pilot 
implementation phases. The main responsibilities of the outsourcing vendor in the PAS 
project were designing, developing, testing, and implementing the system. As an external 
actor, the culture, norm, and convention exhibited in the outsourcing vendor differ from 
Alpha as the former is the private organization while the latter is the public organization. 
It is acknowledged that private and public sectors are not homogenous in terms of both 
characteristics that include environmental factors, organization/ environment transactions, 
and internal structure and processes. (Rainey et al 1976; Thong et al 2000).   
2. Information Systems Department (ISD) who participated in all phases. The main 
responsibilities of ISD in the PAS project were conducting the study of project 
requirement, assisting and tailoring outsourcing consultants in the project development 
phase, monitoring the system in the pilot implementation phase, conducting system 
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installation in the implementation phase at remaining BOs, and enhancing the PAS such 
as the launch of electronic applications through the Internet.  
7.1.2 Users 
The role of users concerns with the appropriation or use of PAS. In the PAS project, there are 
four types of users: 
1 Frontline staff or CSO. The main responsibilities of frontline staff were using PAS to 
approve the permit application at the BOs and scanning the renovation floor plan.  
2 Managerial executive is consisted of ED engineer and ARCH architect. Their main 
responsibility was using PAS for the approval of renovation or electrical 
installation/extension permits that submitted through the frontline counters at BOs and 
the Internet.  
3 PAS administrators. The main responsibility was using the system to generate the 
monthly report, such as key performance or customer trend reports, for the decision-
making purposes. In the project development, PAS administrators participated as user 
project leader of the project team in assisting the PAS development and providing 
feedbacks to the system.  
4 Public is consisted of registered renovation contractors, residents, and lessees.  
Pertaining the PAS, the public used the system to apply the renovation permit (for 
registered renovation contractor), electrical installation/extension permit (for resident 
and lessee), and inquire about registered renovation contractors or electrical loading of 
Alpha blocks. 
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7.2 Research findings of the PAS project 
The presentation of research findings elucidates the process of change over time as well as 
the understanding on how and why structuration, the structuring relation between elements of 
the theoretical framework, facilitates and constrains the IT-enabled organizational change.  
7.2.1 Initiation Phase (June 1994 – July 1996) 
 
 
Figure 7.1: Structurational analysis of initiation phase 
 
At the initiation phase of the PAS project, the start of idea is delineated by the constraining 
conditions due to manual work processes (Arrow 1 in Figure 7.1) and significant changes in 
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the circumstances of the organizational context (Arrow 2) as well as environmental context 
(Arrow 3).  
 
In daily activities, staffs from AD and ARCH departments were continuously drawn upon the 
same social structure in the interactions. As a result of the continuous interactions, the social 
structure traced in human minds was reproduced. However, there were unintended 
consequences that resulted from the ongoing human actions in work practices, such as the 
probability of missing records, delay in the manual dispatch, and the difficulty of archival 
record searching (Arrow 1). As human actors are reflexive in their rationalized monitoring on 
such constraining social structure, they may choose to act differently. Such action is evident 
in the decision of both departments to change the way it was used to be. Therefore, the idea 
of work computerization led both departments to initiate a new information system 
implementation to ISD.  
 
The request for the PAS project was also influenced by the contextual elements: organization 
and environment. In the organizational context (Arrow 2), the successful implementation of 
Integrated Office System (IOS) drove the management of Alpha to look into the 
computerization of work processes. With this reason, the management encouraged all staffs 
to provide innovative ideas through staff suggestion scheme. Similarly, Alpha goal to provide 
a better customer service delivery through the improvement of staff productivity pressured 
AD and ARCH to look into ways in improving their work practices. Thus, these two 
conditions of the organizational context exerted the enabling and constraining conditions that 
shaped both departments in initiating the IS implementation. In the environmental context 
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(Arrow 3), the idea of PAS implementation was influenced by the enabling conditions, such 
as the availability of computer infrastructure, strong socio-economic condition, and support 
from Singapore government in the establishment of IT2000 Plan. In addition, the government 
policy on public service efficiency and the rising customer expectations on Alpha became 
other major drives of environmental context for Alpha to implement a new information 
system in order to increase the public accountability.  
 
With the support from senior management, ISD undertook the task of developing PAS 
(Arrow 4). For the PAS project, ISD carried out the development within allocated resources 
such as budget from departments and given schedule (Arrow 1). In developing the system, 
ISD drew upon the existing technical knowledge (knowledge of Lotus Notes-based 
technology and the system development methodology) (Arrow 1). 
 
However, the initial prototype developed for PAS did not achieve the expected result. The 
unavailability of Lotus Notes-based technology (Arrow 1), to support the function of 
interfacing with the mainframe-based application systems, and limited manpower resources 
allocated for the development of PAS (Arrow 3) constrained ISD to develop an intended 
result. From the temporal perspective, time is viewed as a constraint for ISD to develop PAS 
due to the tight deadline and increasing workload within given time. In addition, the timing 
of PAS development was considered as unfortunate due to the unavailability of technology in 
supporting PAS. However, it is acknowledged that human actors may enact a new event in 
the view of time (Orlikowski and Yates 2002). Consequently, ISD resorted to an alternative 
way in developing the technology, using the limited resource within the given deadline.  
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Upon the completion of PAS, the PAS prototype was presented to the users. The users, 
however, resisted the upcoming implementation of PAS, as the technological capabilities did 
not convince them. In addition, users were accustomed to their manual work processes. As 
PAS was unable to interface with the mainframe-based application systems, users were 
required to do an additional data entry of applicant’s information. Therefore, PAS was 
viewed as a constraint to the users in performing better on their works (arrow 5). In addition, 
users had to log in to another separate system for the verification of registered renovation 
contractors. Consequently, the multiple tasks that had to be performed by users were viewed 
as troublesome and it, indeed, could slow down the customer service delivery at the frontline 
counters. As a result, the PAS pilot project (electrical module) was stopped by the 
management as it was perceived as inefficient.   
7.2.2 Development Phase (July 1996 – August 1997) 
Due to constraint of manpower resource, the management decided to outsource the project 
development to an external organization. For this reason, an outsourcing vendor was selected 
to develop PAS based on requirement study. The management decided to outsource the 
project to Beta. From the structurational perspective, there were four elements from outer and 
inner contexts that shape and influence the outsourcing vendor in developing PAS (Figure 
7.2) 




Figure 7.2: Structurational analysis of development phase 
 
From the outer context, Beta was influenced by the environmental and organizational 
contexts. As the PAS project reflected as a commitment of Alpha to be responsive to the 
government policy and public accountability, the whole project was thus seen influenced by 
the environmental context. Therefore, Beta was aware of the importance of environmental 
structural properties surrounding the PAS development (Arrow 6 in the Figure 7.2). Hence, 
Beta was able to ensure that the development of PAS was accorded to the environmental 
context. For example, Beta was aware the main goal of PAS pertaining to the environmental 
context was the improvement of customer service delivery. In ensuring the successful 
achievement of goal, Beta aimed to develop the technology that improved staff productivity 
and faster application of renovation or electrical installation/extension permits. In addition, 
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Beta, which belonged to the outer context, was sanctioned by its own organizational context 
such the norm of project development methodology and achievement of user requirement 
(Arrow 7). In this case, it was considered as another outer context that influenced or shaped 
the PAS project. Thus, the outsourcing vendor might embed own organizational meanings, 
assumptions, and norms into the technology (PAS).   
 
From the inner context, the outsourcing vendor was influenced by Alpha’s technology 
infrastructure – its Integrated Office System (IOS) - and the organizational context. Despite 
the absence of involvement in the IOS (Integrated Office System) implementation, the 
outsourcing vendor was required to understand the design architecture and embedded rules, 
norms, or value inside IOS (Arrow 8). It was viewed as necessary as PAS leveraged IOS. 
Therefore, ISD provided briefings to outsourcing vendor on the usage of IOS. Thus, the 
development of PAS by outsourcing vendor was also informed by the previous architecture 
of IOS and shaped by well embedded rules and meanings of IOS. Lastly, the task of 
developing PAS was informed by the internal departments of Alpha who continuously 
conduct their manual work (Arrow 9). With the understanding of users’ rationalization in 
their ongoing works and other influential factors that were instantiated in the social structure 
of the outsourcing vendor (arrow 10), Beta was able to articulate those users’ assumption, 
norms, and rules into the development of PAS (Arrow 11).  
 
In the preceding explanations of four elements that influenced and shaped Beta through the 
PAS development, this study presents a brief discussion how those influential factors were 
instantiated in the social structure that drawn by Beta to develop PAS (Arrow 10). Beta 
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communicated with Alpha’s internal departments in order to understand their requirements. 
With the continuous communication between both actors, Beta attempted to create a shared 
structure of signification (understanding) of the project development and implementation. 
Thus, the development of PAS was informed by own organization’s system methodology 
(Arrow 7) and knowledge about users requirement (Arrow 9). In carrying the PAS 
development in Alpha, Beta drew upon structures of domination through the utilization of 
authority given by Alpha to work within the allocated facilities (such as time, funding, 
hardware, and software). In embedding legitimate options, norms, or conventions into PAS, 
Beta drew on structure of legitimation from Alpha and Beta societal contexts, such as the 
security control of PAS and the agreement on workflow processes.  
 
From the temporal perspective in the development phase, the participation of project 
representatives was perceived as an enacted temporal situation. Prior to the development of 
PAS project, the working hours were perceived by all project representatives as a focus on 
their main jobs. With the needs to put an extra effort in the project participation, this 
additional task was perceived as constraining them in organizing their time on own work. 
During the interview, one of the project representatives commented on the lack of time “…It 
was a tough moment for all of us. On one hand, we had to perform best on our own job. On 
another hand, we had to spent much time and effort in our involvement at the project 
development. We were exhausted of double tasks that we had to endure, but we were 
motivated by the upcoming benefits of PAS. In future, it could make our work process simpler 
and ease our job…” 
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7.2.3 Implementation Phase (August 1997 – January 2001) 
Following the development phase, PAS was implemented at Alpha headquarter and three 
BOs during the pilot implementation phase and remaining 17 BOs during the full 
implementation phase (Figure 7.3). The PAS implementation was conducted in the 
incremental strategy in view of its large-scale organizational change and limited manpower 
resource. Through the ongoing usage of PAS at the Alpha, the technology was 
institutionalized and transformed the old organizational context (Arrow 17 in Figure 7.3). As 
the medium of human action, PAS might facilitate or constrain users in their ongoing work 
practices (arrow 12). Due to the differential of social structure that traced in human actors 
(Arrow 13), each group did not perceive the PAS in the same manner.  
 
On one hand, PAS was perceived by CSO to be slow in response to process permit 
application. In terms of workflow, additional data entry was also required. In addition, CSO 
were anxious due to their limited computer knowledge of PAS. On the other hand, PAS was 
perceived by ED users, ARCH users, and AD HQ users as efficient and effective in the 
improvement of staff productivity. One engineer noted “… With PAS implementation, this 
system has shortened the turnaround time of our department in approving the renovation and 
electrical permits...” In a similar way, one of AD HQ user commented: “…The system 
enables us to generate a report about the current customer trends. This report allows Alpha 
to build better housing flats which are suitable to the current customer needs…”  





Figure 7.3: Structurational analysis of implementation phase 
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understanding of PAS and its benefits to the work practices of CSO) was not successfully 
embedded into CSO as they did not see the benefits of the system. They viewed PAS as slow 
and ineffective. The enactment of social structure of domination was viewed as a constraint 
due to their limited knowledge on the utilization of the facility (PAS) to perform better in 
their work practices. Thus, the existing instantiation of social structure of legitimation 
(organizational values such as faster customer service delivery and environmental factors 
such rising customer expectations) drawn by CSO contradicted the new enacted social 
structure of signification and domination. For example, the heightened emphasis on the norm 
of customer service efficiency at Alpha (Arrow 14) and customer expectation (arrow 15) 
could not be achieved by CSO due to the slow response time of PAS and their limited 
understanding of PAS. To resolve the slow response time, ISD and the outsourcing vendor 
reconstructed the technology (Arrow 16) based on feedback from CSO. In addition, the 
project team facilitated communication with CSO in order to create a shared understanding 
of PAS. The project team continuously encouraged CSO to use the PAS and explained the 
benefits of PAS. Through the continuous efforts from the project team to ensure the 
successful implementation of PAS at all BOs, the support from CSO finally prevail through 
their understanding of PAS usage and the benefits of PAS.  
 
In the implementation phase, PAS was further enhanced as a result of the constrained 
environmental conditions (Arrow 15), such as the discontinuation of Lotus Notes support for 
the imaging module and operating system upgrade. These environmental issues were the 
cause of delay in the completion of PAS implementation at BOs. 
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In summary, the success of PAS implementation was based on the shared understanding 
between groups, the strong support from top management and users. In the duality of 
relationship between technology and organization, the new PAS implementation enacted 
certain factors of organizational context, such as faster customer service delivery and co-
operation among departments (Arrow 17), and environmental context, such as the efficiency 
and faster customer services at BOs that fulfills the public expectations (Arrow 18).  
7.2.4 Continuous Enhancement Phase (January 2001 – December 2003) 
In this phase, ISD implemented online modules that allow Alpha customers to submit 
applications for renovation and electrical installation/extension via the Internet (Figure 7.4). 
Initially, a simple website was started in September 1995 by Alpha to provide online 
information to the customers. With the advent of online applications, AD saw the relevance 
of online services to their work practices, pertaining to the renovation and electrical 
installation/extension permit applications. The web-based technology was seen as an 
enabling condition to reduce the workload of CSO and deliver the convenience online 
customer services to the public (Arrow 19 in Figure 7.4).  
 
From the structurational perspective, AD rationalized the idea by seeing online services – an 
acknowledged condition of environmental context - as an opportunity (Arrow 20). The 
implementation of online modules started as the Singapore government launched an E-
Government Action Plan in 2000 to ensure all public services are connected seamlessly in 
serving the public with the leverage of information technology. It also coincided with the 
rising expectation of citizens and their familiarity with Internet, which encouraged Alpha to 
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deliver faster customer services (Arrow 20). Hence, these environmental conditions (Arrow 
20) and the shared understanding of the Alpha management (Arrow 21) motivated AD to 
request ISD to enhance PAS and launch the online services.  
 
 Figure 7.4: Structurational analysis of continuous enhancement phase 
 
With the strong support from top management (Arrow 20), ISD enhanced the system (Arrow 
22). The online implementation of PAS altered the permit application processes for AD 
(Arrow 23). As well, the newly enhanced PAS enacted the emergent structure in the 
ORGANIZATIONAL CONTEXT 
- Priority of online application 
- Efficiency and Effectiveness of work processes 
- Rising management expectation on PAS 
ENVIRONMENTAL CONTEXT 
- E-Government Plan 
- Rising public expectation in online services 
- The advancement of the Internet usage 
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environmental context – the encouragement to apply permits through the Internet – (arrow 
24) as well as the organizational context – an application of permits will be given a priority 
for the electronic application through the Internet (arrow 25). From the temporal perspective, 
the availability of online services had also enacted a new social structure, which was the 
flexible hour for online submission of permit application. Previously, the public were 
constrained by the working hours for the submission. With the implementation of online 
services, the social structure in the view of time was transformed, facilitating the users in 
submitting their applications at their own convenience time. The implementation of online 
applications enables registered renovation contractors in saving time from paying multiple 
visits to BOs.  
7.3 An overview of Research Findings  
An overview of research findings, from the structurational analysis, of PAS project is 
presented in Table 7.1. The table is consisted of role of human actors, their relationship with 
the technology, their motivation and the enacted structure throughout the technological usage. 
In addition, the table presents the influential conditions of organization and environment that 
shape or being shaped by human actions followed by the consequences of human actions in 
IT-enabled organizational change.  
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Table 7.1 An overview of research findings of structurational analysis (cont) 
 
 







Frontline Staff Administrator and Senior 
Manager 





Engineers and Architects 
from ED and ARCH 
Customer Service Officers 
from BOs (AD) 












Use PAS routinely for the 
approval of permit 
applications (Medium) 
Use PAS routinely for the 
permits applications 
(Low) 
Use PAS periodically for key 
performance or customer 











Faster approval of permit 
applications and seamless 
integration with existing 
technology 
Faster in customer service 
delivery 
Precise and timely key 















Fast Approval due to work 
computerization, easiness 
in data entry for local 
system 
Slow approval due to 
work computerization, 
troublesome in data entry 
for local system 
Generation of reports in 
timely fashion.  




TECHNOLOGIST USERS  












Organization mission and goal (Efficiency and Effectiveness in customer service delivery), 
business process (Efficiency through integrated work processes), Organizational Value and 
conventions (Top-down approach and respect for the authority) and Strong support from 
management, Priority approval through online application (enacted), cooperation amongst 
department (enacted)  
Environmental  
Context 
National value  and 
technology 
Government ( IT2000 Plan, e-Government Plan, One Stop Service for Customers), Technology 
(Notes Technology and advent of Internet Technologies), National (National Culture, the highly 




None Reinforcement of 
structure in computer 
knowledge  
Reenactment of 
structure in work 
computerization 
Reenactment of 
structure in work 
computerization and 
online application for 
customer services 
None 




Chapter 8: Discussion 
In the foregoing presentation of theoretical framework to understand PAS-enabled 
organizational change issues in Alpha, this chapter presents the discussion of research 
findings. This section assesses and discusses the research findings from previous chapter 
with relevance literature and theoretical supports in the organizational change and 
information systems domains. First, the discussion of multi levels of analysis on 
structurational factors – organizational and environmental context, human actors, temporal 
issues, and technology - based on case-specific findings is presented. Next, the 
structurational process of IT-enabled organizational change is discussed briefly, followed by 
the discussion of comparison between the presented theoretical framework with Orlikowski’s 
(1992) Structurational Model of Technology and Socio-Technical Perspective. 
8.1 Structurational Factors 
8.1.1 Contexts of IT-enabled organizational change: Environment and Organization 
The preceding analysis of the case, from the structurational perspective, has shown the 
importance of contextual understanding, as the case illustrates how the development and 
implementation of PAS were largely mediated by the organizational context (such as 
organizational strategy) and environmental context (such as government regulations). With 
the attention on contextual analysis, the divergent outcomes of IS implementation could be 
explained due to differences in social processes and surrounding contexts. Robey and Sahay 
(1999) acknowledge that the technology is an occasion for IT-enabled organizational change. 




implicated relationships. An overview finding of organizational and environmental contexts 
is presented in Table 8.1. Each of the contexts is divided into three types of social structure, 
which are structures of signification, domination, and legitimation, that drawn by human 
actors. 
Table 8.1: An overview of environmental and organizational social structure 
Realm of social 
structure 











 Public accountability 
 The availability of 
resources to support 
the development and 
implementation of 
information systems 
 National culture  
 Government laws 


















 Standardization of 
IS that leverage 
IOS 
 The strong support 
from top management 
 Budge and time 
allocation 
 Balanced allocative 
and authorative 
resources, pertaining 






respect for the 
authority) 
 
The separation of context into the environmental and organizational contexts provides clarity 
of the influential factors from environmental setting that mediate human actions in their daily 
works as well as the ability of human actors to enact or change the environment (Weick 




the Internet were largely driven by the government’s influences, such as the need for more 
efficient public services and high level of involvement of government in the national 
computerization plan. In the recursive way, the continuous PAS development has enacted 
structure of signification in the environmental social system. With the launching of electronic 
access, the public citizens drew their knowledge of internet usage in using electronic permits 
application.  
 
Thus, addressing the concern on local environmental context implies the need to consider the 
social setting in which the organization is located. Therefore, the predominant study on the 
IT-enabled organizational change in the western societies cannot be adopted fully in another 
context without much concern of its underlying environmental contexts. As evident in the 
several scholarly and practical studies, the differences between Singapore and other western 
countries contexts in their understanding of IT implementation and its impact on 
organizational issues are apparent. The emphasis on the long-term benefits and the gradual 
implementation approach to avoid risks in the PAS project reflect the Singapore’s culture of 
high Confucianism (long term orientation) and weak uncertainty avoid (Hofstede 1985; Lally 
1994). The attention is especially important when the local organization intends to engage an 
external organization, which may have the different cultural view, in order to avoid the 
failure of IT-enabled organizational process due to the failure in addressing the concern of 
possible cultural clashes or misfit.   
 
In addition, addressing the concern on organizational setting implies the need to consider the 




underlying organizational context between public and private organizations is different 
(Bozeman and Bretschneider 1986; Bretsceneider and Wittmer 1993; Bretsceneider 1990; 
Cats-Baril and Thompson 1995; Caudle et al 1991; Gordon and Walsh 1997; Walsham and 
Han 1993). Given by the single case study in this research, the understanding on the 
contextual differences between public and private organizations in their experiences of IT-
enabled organizational change is limited. However, the unique of case study in the Singapore 
context is the proactive of Singapore government to promote IT use not only in the public 
sector, but also private sector (Ein-Dor et al 1997). Thus, influence of government policies in 
IT implementation is visible in both sectors. This finding is contrast with other public 
administration literature, which emphasizes on higher influence of government policies over 
public sectors than private sector (Rainey et al 1976). Similarly, the public organizations in 
Singapore are always acknowledged as efficient. The state-owned enterprises in Singapore 
are almost run like private organizations, in the commercial grounds (Gurbaxani et al 1990). 
In the another context, public ownership is always considered as inefficient due to the 
monopoly conditions (Millward and Parker 1983).  
 
Through its focus on the organizational level, this study has explored the social aspects of the 
organizational dimension in mediating technology development and use by human actors. 
For example, the eventual success of the project team in implementing the PAS project was 
largely influenced by their understanding of the organizational mission such as the 
achievement of customer satisfaction. However, the project team also faced several 
constraints in the organizational dimension, such as user resistance (in the implementation 




despite the achievement of integrated work processes between departments in PAS. 
Nevertheless, through an understanding of the organizational issues, the project team 
managed to address the problem by conducting briefings and trainings for the affected users 
on the issue of PAS significance. Eventually, cooperation and compromise between 
departments were forged, opening the way for the achievement of organizational 
effectiveness and efficiency.   
8.1.2 Human actors: value diversity and cross-sub cultural issues  
As recursively interacting between customer service officers with their existing institutional 
properties, their daily routine work in processing the manual permit applications indeed had 
reinforced the existing structures. Therefore, this routinization – the continually reproduced 
of established social structures as a result of people’s sense of security reinforcement 
(Walsham and Han, 1991) - had resulted into the difficulty for ISD to initiate a new system 
implementation. Thus, the characteristics of human agent and intention or motivation for 
human actions in the relation with the technology are regarded as important factors in the 
analysis of actors’ role in IT-enabled organizational change process. As knowledgeable 
actors, the users may continuously observe their ongoing work practices. Thus, they may 
choose not to follow the introduction of technology, by resisting or using them in the 
different way. The reason to do so can be equated with their intentional behaviour, defined as 
an act which human agents use in order to produce their own expected quality or outcome 
(Giddens 1984, pp.83). Therefore, users’ perspective on the technology itself is deemed 
important (Joshi 1991). The differences between users perception on the usefulness of the 
technology in mediating their work practices is largely influenced by their interpretation of 




framework illustrates the issues that the institutionalized features of social systems are 
implicated in the different way by each group through their reproduction of own structure, 
rules and resources. Therefore, it is argued that structural properties refers to the shared 
meaning, norms, culture, behaviour that may recursively implicated by each groups in the 
duality of structure and human interactions in the different way. The differences in each 
structure though the same of structural properties implication rose from diversity in interest 
(Walsham 2002) or value (Mannix 2003).  
 
In the same structural properties in the environment (i.e. national culture and government 
policy) and organization (i.e. organizational goal, mission, and business strategy), the result 
of IS implementation would be varied based on differential interpretations that perceived by 
each human actors. In the case study, the ultimate mission, goal, objective to be achieved by 
each department, with the implementation of PAS, is clear and same (i.e. the improvement of 
customer service delivery and staff productivity) but changes in the activities and task to 
meet that goal in each department is different. It was seen as ineffective (AD) and effective 
(ED and ARCH). The shared meaning and norm behavior shared by AD was interrupted with 
the new implementation of the PAS. Thus, customer services officers resisted the usage of 
technology as they needed to put an extra effort in data entry, which they did not have to 
attend to in their manual work practice.   
 
In the analysis of human factors of IS implementation, Walsham (2002) sees that the issue of 
cross-cultural context in technology development and use should be taken into account in the 




cultural differences between outsourcing consultant and organization, the ongoing change 
process of IS implementation may offer the possibility of negotiating “culture of 
cooperation” (Walsham 2002). In the case of PAS implementation, cross-cultural issues are 
not visible in the case study as the outsourcing vendor had little influence over culture issues 
in PAS implementation. The reason is the planning and system requirements had been 
conducted by ISD before outsourced the system development to the outsourcing vendor.   
8.1.3 The Issues of Temporal Setting 
With the attention on IT-enabled organizational change through the temporal structuring 
(Orlikowski and Yates 2002), it addresses the issues on how human actions are mediated and 
constrained in their view of temporal context.  
 
As previously mentioned, the temporal lens informs the constraint ability of time in the IT-
enabled organizational change. As illustrated in the case study, the unavailability of Lotus 
Notes-based technology to interface with mainframe-based application systems in the early 
development of PAS constrained ISD. However, the view of temporal fixation, as the 
constraining condition, that always upheld by the management strategy poses a flaw. As 
social constructed of time, human actors have may have the ability to enact new structures, in 
the context of time, through their ongoing interpretations of time and work practices. For an 
instance, the delay of in the development and pilot implementation phase. As fixed by the 
senior management in the development and pilot implementation of PAS, the project 
schedule was stretched due to unforeseen or unintended consequences that were enacted by 




In addition, an enactment of new social structure is possible through the view of time as 
social constructed event. For example, with the transformation of environmental context with 
the implementation e-services of PAS, the perceived time is seen as enabling residents or 
registered renovation contractors to submit their permit applications at any time without 
being constrained by the rigid working hours that imposed by BOs prior to the availability of 
electronic services for permit applications. With the enactment of new structure in the view 
of time, it may affect the work pattern of registered renovation contractors. Previously, they 
submitted their application only during working hours. With the online applications, the work 
pattern of registered renovation contractors may be lengthened, such as the submission of 
online application will only be conducted at night.   
 
In the subjective view of temporal context, time could be perceived differently amongst 
groups who participate in the same IS information. It is known as interdependencies of 
temporal asymmetries among groups (Barley 1988; Sawyer and Southwick 2002). In view of 
extension of project schedule, the research findings show that there are three different 
perceptions on time and its pace with regards to PAS implementation. From the perspective 
of technologist (ISD developer and Beta), PAS would be implemented at all BOs in the 
incremental phase with the reasonable pace. From the perspective of managerial executive 
users (engineers and architects from ED and ARCH respectively), they stressed for the fast 
implementation of PAS at all BOs as it enabled them to proceed with the work 
computerization for the approval of permit applications. As managerial executive users were 
familiar with computer knowledge and had previous experiences with the client-server 




computerization. Due to the incremental stage of the PAS implementation, it added multiple 
tasks to them as they needed to deal with manual application (from the BOs that processed 
permit application in the manual form) and electronic application (from the BOs that had 
implemented PAS). From the perspective of frontline users, they viewed that the length of 
time for the training and support in the PAS implementation should be extended as they were 
not familiar with changes in task (with the computerization of manual work practices) and 
technology (the development of client server computing, as opposed to mainframe based 
computing they used to). As the interdependence relationships amongst groups occurred, the 
delay in one group in the PAS implementation had affected whole project schedule. Thus, the 
delay in whole project was inevitable.   
8.1.4 Technology 
In this study, the discussions of technology and its role in IT-enabled organizational change 
are mostly informed by the concepts of structuration, especially in the dialectic relationship 
in the recursive and reciprocal way between technology and users in the organization.  
 
In this study, the technology is conceptualized as material characteristics that only became a 
resource upon the instantiation of technology in human minds. Technology is defined as 
socially constructed, drawn from the designers’ intention, motivation and knowledge using 
the facilities within their institutional context (Orlikowski 1992). Drawing upon structuration 
theory, technology should not be regarded as one of the resources when being appropriated 
by users during technology use (Jones 1999). This notion is useful to explain that technology 
has no value unless being used by human actors in daily social interactions (Markus and Keil 




different human actors can be traced to social structural acceptance, the user’s acceptance of 
technology according to their view of it. Consequently, the resistance in adopting new 
technology could be related to the individual’s interpretation of the technology and the 
conflict between the interpretation and the structure that is already traced in the human mind. 
By focusing the attention on the technology’s material characteristics and its instantiation in 
institutional properties, this study elucidates how each group may appropriate certain 
characteristics of technology. For example, the resistance of CSO to PAS in Alpha was 
caused by the conflict between their own interpretation of the capability of PAS and the 
underlying goals of the system. The contextual elements – improvement in staff productivity 
(organizational context) and rising in customer expectation (environmental context) – drawn 
by CSO caused their resistance to PAS. On other hand, engineer staffs viewed PAS useful in 
enabling them to make a faster approval through the electronic access.  
 
In addition to that, the analysis on technology should include the socio-historical issues 
(time-space distanciation). For example, PAS was developed to leverage on the Integrated 
Office System (IOS), an office automation system, which was implemented by ISD and 
institutionalized inside the organization. As an outsourcing vendor was not familiar with IOS, 
it could result into the difficulty in developing PAS due to differential knowledge drawn 
between the outsourcing vendor and ISD. As institutionalized IOS in the organizational 
structures, an outsourcing vendor needed to understand IOS that was largely influenced by 
ISD motivation or intention. Thus, it is seen that the greater time-space distanciation of 
institutional properties, the “more resistance they are to manipulations or change by any 




8.2 Structurational Process 
Through the analysis of case study, this study presents the discussion of IT-enabled 
organizational change from the processual analysis. There are two main research 
mainstreams, namely variance and processual approaches, to address the issues of IT-enabled 
organizational change (Markus and Robey 1988). The former emphasizes on the 
identification of critical success factors that contribute to the success of IT-enabled 
organizational change, while the latter approach concerns more about the interrelationships 
amongst the factors in the issue of IT-enabled organizational change. In this study, the 
processual perspective is adopted to facilitate the understanding of IT-enabled organizational 
change issues over time as it is suitable to identify and understand changes on ongoing basis.  
   
From the processual perspective, it allows the historical construction of case in the sequence 
of events. As such, it unfolds episodic changes in the perceived structures (shared meaning, 
rules, norms and conventions) by groups and the reinforcement or reproduction of 
institutionalized features in the organization and environmental context as well as embedded 
rules, assumptions, values in the technology throughout the processes of development, 
implementation, and use of technology over time. Through the emphasis on the temporal 
issues, the collected data was reconstructed in the chronological order. In the analysis of 
change process over time, the chronological presentation allows this study to catch the 
interconnection between past events and their probabilities in shaping the future event. For 
example, the implementation of Integrated Office System (IOS) and its whole complex 
project shaped the development of PAS project. The failure to understand the process of 




developing PAS that leverages IOS. With the interconnection between events in the time 
horizon, it permits a better understanding of the influential context that causes the trajectory 
of change. The research findings indicate that the motivations for AD to push for the agenda 
of electronically available permit applications for citizens were largely drawn by their 
assumption on the environmental context at that point of time, which were increasing 
expectations on the faster and comfortable customer services from the public organization, 
the supporting network infrastructure, and high Internet penetration rate in Singapore. In 
addition, the understanding of the historical context of IS implementation in one organization 
also serves as an interpretive learning for the upcoming IS project (Myers 1994). For instance, 
the failure of PAS prototype in 1994 served as a learning experience for ISD to understand 
the shortcoming of technical issues as well as users’ requirement in their next PAS 
development.  
 
Using the structuration theory, this study sees the process of change as complex and dynamic 
interrelationship amongst elements of theoretical framework. Likewise, the series of phases 
of IT project should not been seen as linear. Instead, the analysis of case study had shown 
that the phases in PAS project were iterative in nature. For example, the project team had to 
re-visit the design phase for several times due to the internal factors (such as improvement 
and enhancement of PAS functionality) and external factors (such as software upgrade). In 
the structurational analysis, each element is seen as dependent with each other in the complex 
relationship amongst elements of theoretical framework. However, the influential factors of 
each element should not be regarded as the antecedent variables. In spite of necessary and 




influential factors of the contexts may not be visible at whole process of IT-enabled 
organizational change, given by the ability of human actions to reinforce, change such factors 
or, even, reenact another factors throughout the reciprocal relationships between human 
actions and structure in their ongoing development, implementation, and use of technology. 
8.3 Comparison with Structurational Model of Technology (Orlikowski 
1992) 
This study extends the previous theoretical model, Structurational Model of Technology, to 
understand IT-enabled organizational change. First, this study extends the institutional 
properties, found in Structurational Model of Technology, into environmental and 
organizational factors. Orlikowski (1992) developed this model to investigate the relationship 
between technology and organizations. Thus, the inclusion of institutional properties is seen 
as sufficient to address the issues of institutional influences over technology development 
and use. This study, however, puts the equal attention and offers the understanding on the 
environmental factors that may affect organizational change issues. With the contextual 
separation, this study provides an understanding of relationship amongst technology, 
organization, and surrounding environment. In the case study, this study offers insights of 
how environmental issues played a pivotal role in the dynamics of change in the PAS project.  
 
Second, this study refines the conceptualization of technology in the Structurational Model of 
Technology. In the review of structuration theory, Jones (1999) criticizes the equation of 
technology with social structure that drawn by human actors in their actions. In this study, 




that only regarded as resource, part of social structure, when only being instantiated in human 
mind. In theoretical framework, the technology is posited outside the duality of social 
structure and human actions. Thus, it shows that the technology acceptance or usage is 
related with the reciprocal relationship amongst technology, human actors, and social 
structure. As the technology is posited as a resource (part of social structure), it means that 
technology is used along with the understanding of social structure that traced in human mind. 
As such, it explains how people would use technology in their understanding of shared 
meaning in achieving their goals. The reason for the resistance could be related with the 
inability of technology being instantiated and regarded as resource due to the conflict with 
social structure that already traced in human mind. 
 
Also, Jones (1999) views the embedment of structure inside the technology at Structurational 
Model of Technology is anomalous. As such, such view contradicts with the idea of 
divergent outcome of same technology in different organizations. With coded social structure 
in technology, such view may suggest that technology can be used in similar way in other 
organizations (Jones 1999). The case study, however, shows that the divergent outcome of 
IT-enabled organizational change between groups happened despite the same understanding 
of organizational context. In this reason, it can be concluded that differences in technological 
usage are resulted from the different in the structural acceptance, the acceptance of users in 
their view of technology. However, the material characteristic of technology should not be 
ignored. The reason is the ability of technology to constrain human actors in their actions. 
Such juxtaposition of technology sees that the technology usage by human actors is related 




extension of Structurational Model of Technology in this study provides a cleared and 
detailed understanding of IT-enabled organizational change through the contextual separation, 
detailed attention on social structure, and re-conceptualization of technology.  
8.4 Comparison with Socio-technical Model (Bostrom and Heinen 1977)  
In the socio-technical model, it asserts that the technology implementation in one 
organization may have impact on socio and technical issues. In the view of technical issues, 
the technology implementation may alter the various job task and current technology. In the 
view of social issues, the technology implementation may alter or change people and 
organizational structure. Thus, socio-technical model emphasizes the need of interaction 
between social and technical issues to ensure the successful IT implementation. However, the 
socio-technical pays little attention on environmental context. On the contrary, organizations 
tend to change due to the environmental pressures, rather than internal needs (Goodstein and 
Burke 1997). In addition, environmental issues could pose uncertainty that eventually may 
affect the IT-enabled organizational change (Benamati and Lederer 2001). Orlikowski (1992) 
perceives socio-technical model as emphasizing the capabilities of human agents in IT-
enabled organizational change. In the seminal work, socio-technical model is seen as paying 
little attention on power imbalance between different classes of stakeholders or groups 
(Avgerou et al 2004).  
 
In the treatment of environmental issues on IT-enabled organizational change, the theoretical 
framework includes an equal attention or appreciation on environmental factors that could 




it is evident that environmental factors (such as technology advancement, government policy, 
and customer expectation) had played an influential role in the PAS project, especially the 
offering of PAS usage to the customers through the Internet. In dealing with inadequacies on 
stakeholders’ perception on technology in the socio-technical model, this study has addressed 
such issues through the attention on social structure, drawn upon structuration theory, which 
traced in each human mind.  As such, it provides clarity on how each group in the PAS 





Chapter 9: Conclusions 
This chapter highlights the summary of this research. Next, this chapter presents the 
theoretical and practical implications as well as limitations of this research.  
9.1 Summary of the research 
Most, if not all, organizations are adopting the latest technologies to stay competitive in the 
current information age, in which information has become a crucial resource for business 
strategy purposes. The emergence of new technologies, such as Enterprise Resource Planning 
(ERP), Supply Chain Management (SCM), and Customer Relationship Management (CRM), 
are available to fill the gaps in the fields of manufacturing, service, and logistic. Due to large 
in nature and differ from traditional Information Systems, the so-called “new information 
technologies” (McAfee 2003) require changes not only in the technological issues, but 
changes in people, work practices, and organizational strategies. Thus, the study of IT-
enabled organizational change does not only interest IS research, but it has become a 
persistent theme in the management literature and organizational science as well.  
 
In the literature review, this research presents the understanding of IT-enabled organizational 
change and previous studies on IT-enabled organizational change. Hence, this study reviews 
the usage of economic imperative model, organizational development, technology 
determinism model, and socio-technical perspective to inform and address the issues of IT-
enabled organizational change. However, there has been little agreement on the outcomes of 
IT-enabled organizational change studies. With this reason, this study undertakes the call to 




theoretical background, this study finds and reckons the structuration theory as a useful 
theory to inform IT-enabled organizational change. Through the extensive review on 
structuration theory and its extension to offer theoretical and empirical insights in IS, this 
study adopts the concepts of structuration theory to develop the theoretical framework in 
order to provide an understanding on how and why the structuration facilitates and constrains 
IT-enabled organizational change. 
  
Having constructed the theoretical framework, it provides a better treatment of multiple 
levels of analysis and temporal setting in the reciprocal relationship between technology and 
organizations, and environment. Drawing mainly from the concepts of structurational 
perspective (Giddens 1984; Orlikowski 1992; Walsham 1992), it permits the understanding 
of the complex and dynamic relationships in the development, implementation, and use of 
technology over time. An in-depth case study was conducted in Alpha to illustrate the 
process of IT-enabled organizational change with the attention on mutual-interacting 
relationships at micro and macro levels. The events of PAS project were historically 
constructed from the interview and documentation sources. The research findings chapter 
unfolds the efforts of Alpha to develop and implement PAS, over a five-year period that is 
dated from the past decades ago, to improve staff productivity and customer service delivery. 
The consideration on the environmental condition and organizational setting is crucial given 
by their impacts on PAS project. Furthermore, IS implementation in the public organizations 
receives a widely publicity and is influenced by government policy. The consideration on 
temporal setting in the IT-enabled organizational change implies the need to explore the issue 




schedule. Despite the importance of influential contexts and temporal setting in the IT-
enabled organizational change, the interrelatedness between them should not be viewed as 
exclusively independent from human actors in the relationship amongst technology, 
organizations, and environment. As noted by Giddens (1984), human actors are continuously 
monitoring the surrounding contexts regardless of the constraining or enabling conditions. In 
addition, human actors may act in the knowledgeable way but fail to explain the reason to do 
so. As a result, such actions may create the unintended consequences. Therefore, failure to 
address the dialectic relationships between human actors and those influential conditions 
through process of information systems development, implementation, and use will 
undermine the consideration on human factors, either in the political, behavior, or 
motivational issues.  
 
This research has achieved its aims and objectives for a better understanding of IT-enabled 
organizational change through the attention on multiple levels of analysis, temporal features, 
and reciprocal relationships amongst technology, organizations, and environment. 
9.2 Contributions and Implications 
This section presents the contributions of this research, through the theoretical and practical 
implications.  
9.2.1 Theoretical Implications 
In the theoretically importance, the development of theoretical framework facilitates 
academics or researchers in having a better understanding of IT-enabled organizational 




individual actors, particularly, respond to the IT-enabled changes linked with the influential 
conditions of environment and organizational contexts within the temporal setting. Drawing 
from structuration theory, this study overcomes the previous technological, economic, or 
organizational imperative models by informing multiple levels of analysis on the reciprocal 
influences of change process amongst elements in the IT-enabled organizational change. In 
the enabling and constraining role of environment, organization, and time, it highlights how 
those influences shape human actors in developing and appropriating the technology. In 
turns, the subsequent actions pertaining to the technology issues may reproduce and enact the 
structural properties of the environmental, organizational, and temporal settings. In the 
understanding of human actors and their intentions for actions, this study provides an 
understanding on how and why human actors may accept, resist, or reshape the technology.  
 
Academically, this study presents an extension of Orlikowski’s (1992) Structurational Model 
of Technology through the separation of institutional properties into environmental and 
organizational contexts. With the distinct separation between environmental and 
organizational contexts, an equal attention to the environmental setting in the study of IT-
enabled organizational change illuminates the impact of environment to the organizational 
change and avoids the “insufficient account of the broader social context that constrains and 
enables action at the focal level” (Walsham and Han 1993, pp. 207). In addition to that, the 
inclusion of social structure notion is helpful in identifying the differences between human 
actors in perceiving the same institutionalized features of a social system, i.e. institutional 
properties. The extended model is useful for understanding IT-enabled organizational change 




factors. Especially, in response to the suggestions of the socio-technical model (Bostrom and 
Heinen 1977), the theoretical framework facilitates the understanding of complex and 
reciprocal relationships in IT-enabled organizational change across both the internal and 
external contexts. 
9.2.2 Practical Implications 
In addition to the theoretical contributions, the theoretical framework addresses several 
practical insights to the practitioners to facilitate the successful IT-enabled organizational 
change project. Through the exposure of successful large-scale change project in the real-life 
context, this study offers the practitioners a better understanding of IT-enabled organizational 
change (Kotter 2002). Some of the practical implications can be derived from this research. 
 
First, the considerations on societal setting, in which technology is implemented, have to be 
addressed. The adoption of technology from the known or proven best practices from other 
social setting without an in-depth understanding of local conditions – environmental, 
political, cultural, social aspects of information systems development and implementation – 
may result in the failure of IT-enabled organizational change project. For an instance, the 
failure of ERP implementation in the Fox Meyer Drug Companies is resulted from the 
management failure due to the unrealistic expectations and lack of understanding in the 
social, project, and organizational factors (Scott 1999). For this reason, the influence of 
prevalent institutionalized organizational and environmental settings has to be taken care of.  




the development of information systems that suit the organizational context and achieve the 
intended result.  
 
Second, the technology embodies social rules, norms, values, and assumptions that 
embedded by the technologist and its reciprocal relationship with organizations. As socially 
constructed, the technology should not be seen as rigid. Instead, the technology should be 
viewed as flexible and able of being aligned with organization needs through the 
reconstruction in tuned with the ever-changing business needs. In the case of PAS project, 
the technology itself had undergone numerous transformations, from the availability of 
intranet applications to the offering of online applications. In addition, IT practitioners should 
not consider the relationships through the whole process of IT-enabled organizational change 
as linear. Instead, IT practitioners should consider the recursive process of environment and 
organization contexts, individual behaviour, and temporal setting in shaping the technology 
development, implementation, and use. With these understanding, it overcomes the previous 
understanding of IT practitioners that regards only the rigid force of technology and its 
consequences on organizations.  
 
Third, the attention on social needs of human actors has to be addressed. This can be 
achieved through the involvement of user/group participation in the project development and 
implementation. The participation from relevant groups is encouraged in order to understand 
the self-interest and motivation of each group. While the self-interest of groups may not be 
well addressed in typical IS projects, this study shows how the self-interest of one group 




Thus, this study highlights the importance of involving relevant groups in projects of IT-
driven organizational change. The involvement of groups allows the project team to 
understand compromise between them in achieving a unified agreement. Consequently, it 
may result into a strong support for the system development and implementation. In the PAS 
project, the project team was comprised of the project representatives from the relevant 
departments who acted as two-way information conduits. On one hand, they provided 
briefings and communications to the end users in order to provide an understanding of PAS 
benefits and gained users support in the technology usage. On the other hand, the project 
representatives provided valuable feedbacks to the project team in order to improve the 
system. In this two-way communication, the project team gains users support as well as 
valuable feedback that enables them to achieve an acceptable level of IS implementation. As 
well, the training to users should be provided. However, the training should not be limited to 
the acquirement of skill and knowledge in the use of technology. Instead, users should also 
be equipped with the understanding of business objectives and the benefits (tangible and 
intangible) of IS project. 
 
Lastly, this research emphasizes the importance of project governance, not only project 
management. The IT governance is essentially important in the current turbulent years in 
order to achieve the alignment amongst business strategy, organizational culture, and 
information technology issues (Dalas and Bell 2004). In the project governance, the 
practitioners need to address the regulation and agreement of IS project, such as project 
vision, business strategies, IT strategies (the allocation of IT source, system development 




participation. As such, it can achieve the continuous monitoring throughout the course of IS 
project. As a result, it may ensure that the project work is not interrupted, especially the 
large-scale change project that requires a longer time.  
 
In conclusion, the four abovementioned practical implications should be acknowledged as 
they could enable IT practitioners to understand the process of change better that eventually 
leads to the efficiency and effectiveness in the managing IT-enabled organizational change.   
9.3 Limitations and Future Research  
There are several limitations of this study. First, the extensive study of PAS usage by public 
citizens is limited in this research. Thus, this study emphasizes the understanding of change 
issues inside the organizational setting.  Future research may address on how the ongoing 
usage of PAS electronic access by public may reproduce the environmental and 
organizational structural properties, in which such relationships are recursively implicated 
across the time.  
 
Second, the theoretical framework is limited to the generalization of its application in another 
social setting, either in the environmental or organizational contexts. Moreover, the usage of 
a single case study provides no means for the study generalization (Benbasat et al 1987; Yin 
1994). Thus, the interpretation of the research findings does not provide the prescriptive 
explanations that could embraced directly into another organizational setting. As the 
emphasis on the local conditions and organizational dimensions through the understanding of 
IT-enabled organizational change is important, the result that is exhibited in another 




research provide an appreciation of the analysis on the complex and mutual reciprocal 
relationships in the IT change processes. As the theoretical and practical contributions were 
derived from the empirical research in the public organization at Singapore, the future 
research may address the empirical research of the theoretical framework in the greater 
variety of organizational and environment context. 
 
Third, the understanding of IT-enabled organizational change through the theoretical 
framework is largely influenced by own belief, view, interpretation and understanding of the 
structuration theory. Thus, the future research may address other theories inside the 
theoretical framework to understand IT-enabled organizational change, such as social 
construction of technology (Bijker et al 1987), social shaping of technology (MacKenzie and 
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Appendix A: Chronology of the PAS Project 
Date Event 
1993  
December Implementation of Integrated Office System (IOS) at Alpha headquarter 
  
1994  
May Implementation of IOS at Alpha BOs 
June  Request by ARCH for the implementation of information system to 
computerize the manual process of filing of documents on building 
A&A applications 
 Request by ARCH for the implementation of information system to 
capture all existing records of public flats with the electrical installation 
August  Project initiation and development by ISD 
 The establishment of steering committee 
 Pilot implementation of the PAS 
 Resistance from users, citing PAS as ineffective and inefficient due to 
an extra of data entry work 
  
1995  
March Purchase of PAS hardware and system software 
September  Decision by management to outsource the system development 
 Revision of PAS requirement 
 The commencement of system requirement study 
 The presentation of feasibility study report to the management for the 
endorsement of outsourcing approach 
July Preparation for outsourcing 
September Launch of Alpha InfoWEB on Internet 
  
1996  
January Tender phase  
February The issue of call for tender  
May Closure for tender 
July  The completion of tender evaluation. The tender was awarded to Beta 
 The commencement of system development phase 
August  Discussion of Project Management Plan and Development Approach 
 The formation of PMC,PWG, and TSG 
 The implementation of EDI 
December The migration of LRCS module from the existing mainframe system to a 






April Implementation of User Acceptance Testing phase 
July  The completion of PAS development by Beta 
 The implementation of Registered Renovation Contractor Module 
August The commencement of pilot implementation phase at three BOs (Bukit 
Merah, Geylang, and Tampines) 
August   Training at all BOs 
 Feedback from CSO with the slow respond time of PAS in processing 
permit application 
 Revisit of system design architecture as a respond to slower processing 
time of PAS in handling applications. 
October The completion of training 
  
1998  
March  Software upgrade and installation at all BOs 
June Completion of software upgrade and installation at all BOs 
September  The completion of PAS pilot implementation phase 
 The commencement of full implementation phase at the remaining BOs 
(17 BOs) 




March Launch of e-services for inquiry of Alpha Registered Renovation 
Contractors (Internet RRC module) on Alpha InfoWEB. 
September  Relaxation of Guidelines for Renovation Works in public flats 
 Discontinuation of Lotus Notes based for EDI 
 The completion of new imaging architecture 
  
2001  
January The completion of PAS implementation at all BOs 
May Implementation of search function for inquiry of Alpha Registered 
Renovation Contractors (Internet RRC module) on Alpha InfoWEB. 
July Launch of Administration E-Services (AES) on Alpha InfoWeb 
  
2002  
March Development of ETRP (Application for Renovation via Electronic 
Transaction) 
August Enhancement of Search for Alpha Registered Renovation Contractors on 
Alpha InfoWEB 
September Launch of Short Message System (SMS) service for inquiry of Alpha 
Registered Renovation Contractors (Extension of RRCS module) 
October Launch of ETRP on Alpha InfoWEB 







April Commencement of  ETRP enhancement 









Appendix B: Timeline of PAS Project 
The request by ARCH and AD for
the computerization of
Addition  & Alteration and Electrical Installation
Project Initiation and Development by ISD
Pilot Implementation of PAS (Electrical Module)
Requirement study by ISD for
outsourcing of system development phase
Preparation for outsourcing
Existing legacy system and system integration analysis
Definition of prototype &
documentation
Migration of LRCS to Lotus Notes
User Acceptance Testing
User training at all BOs
Software upgrade and Installation at all BOs
Implementation of PAS in another four branch offices





Jul 96 - Aug 97
Development
Phase
Aug 97 - Sep 98
Pilot Implementation
Phase
Sep 98 - Jan 01
Implementation
Phase
Jan 01 - Dec 2003
Continuous Implementation
Phase
Jun 1994  - Jul 1996
Initiation and Planning
Phase




Plan and formation of
PMC, PWG, TSG System testing
Completion of training
Improvement of PAS development





Launch of e-services for inquiry of Alpha Registered Renovation Contractors
The completion of PAS implementation









Completion of PAS pilot implementation
 
Figure AP1: Timeline of PAS project 
